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PREFACE. 



On the occasion of oflFering to the world a reprint of a 
work published more than forty years since, the author 
is desirous of explaining the reasons which have in- 
duced him to revert, at this distance of time, to a sub- 
ject then justly thought to be of much importance ; but 
which to many has appeared since to have lost its 
interest, and, for the object originally proposed in its 
publication, not to admit of being revised with any 
practical advantage. 

One of the reasons, as the author hopes to show, is 
that the subject, far from having lost any of its interest, 
assumes now a degree of importance greater than ever. 
What was, nearly fifty years since, only a theory has now 
been reduced to practice : the principles of M. Carnot 
having been extensively adopted by Prussian and 
Austrian engineers, in re-modelling the fortresses of 
their countries, and in constructing new ones. The 
strength and security of these, are objects of the most 
vital importance to all those nations by whose exertions, 
in one common alliance, the great war arising out of 
the French Ee volution, in 1793, was brought to a suc- 
cessful termination. Europe was delivered from a state 

of humiliating subjugation, and rendered capable of 
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iv PREFACE. 

repressing any aggressive attempts which might here- 
after be made by France to extend her dominion beyond 
the limits to which she was then restricted. We are 
now, near the end of 1859, arrived at a most eventful 
period. Throughout the whole of Europe the minds of 
men are in a most unsettled state as to the question of 
peace or war. Commercial rivalry, the ambition of 
dominion, and a desire on the part of the great Conti- 
nental powers to provide, respectively, for their national 
security, have induced those powers to put their fleets 
and armies on a full war establishment, even during a 
time of peace, as if in anticipation of a coming storm. 
No one can pretend to divine in what quarter it may 
arise ; yet everyone feels that the state of Europe, with 
respect to the question of peace or war, depends upon 
the will of an absolute monarch. The present Emperor 
of the French was raised to his high station by the 
suffrages of the people and the army of France ; ap- 
parently in the expectation that, by treading in the 
footsteps of his great predecessor, he would restore the 
military glories of France, retrieve and avenge the 
disasters of the war which terminated in 1815, and 
make to recoil on the powers of Europe the conse- 
quences resulting from the parts they had taken in 
the overthrow of the first empire : and, in this. Napo- 
leon III. has in a great measure succeeded. It re- 
mains to be seen whether the French people will be 
satisfied with what has been done : whether the Impe- 
rial Army will be contented with the laurels it has so 
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gallantly won, and whether the ambition of the sove- 
reign will be fully gratified by the renown he has 
gained in the battles he has fought and the victories 
he has achieved ; — whether he will resist the temptation 
to pursue a career of conquest, and devote himself to 
the improvement of his dominions and to the main- 
tenance of peace in Europe. 

The author cannot forbear giving, in this place, the 
substance of a passage in an eloquent speech delivered 
by Lord Brougham, a few days since (Oct. 26, 1859), 
at Edinburgh. His Lordship described the arch- 
tempter as holding out to France the laurel — the em- 
blem of glory ; and to this country, the apple — the 
emblem of wealth and prosperity. By the one, our 
neighbours are incited to war and conquest; and by the 
other we are likely to be lulled into a false security, 
and induced to neglect the means of defence while 
danger is imminent. It is sincerely to be hoped that 
the noble and learned orator's confidence that we 
shall be foimd completely prepared, both by sea and 
land, for any attack that may be made on us, will be 
strictly verified. 

The possibility that the passion for military glory 
may predominate in the councils of the French nation 
is the * real source from which our danger springs. 
Should any circmnstances unfortunately arise to inter- 
rupt the harmony at present happily subsisting between 
the Governments of France and Great Britain, we may 
suddenly find ourselves involved in a war in whicli 
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our existence as a nation may be menaced. The insti- 
tutions under which the people of the two nations live 
and are governed are of entirely opposite characters; 
and these necessarily produce contrarieties in habits of 
thought, by which discordancies in sentiment, sufficient 
to lead to open hostility, continually arise. 

Against such contingencies England is bound to be 
prepared : of her ability to defend herself no doubt can 
be entertained — the difficulty lies in organizing the 
military resources of the country consistently with the 
spirit of her free institutions. 

The principles of fortification have undergone such 
great changes since the work was first published in 
1819, that, in preparing a new edition, the author felt 
it incumbent on him to extend his observations from 
the system which was the immediate subject of them 
to those which may be considered as having, in a great 
measure, sprung out of it, and which participate more 
or less in its defects. The recent improvements in the 
construction of artillery, by which the ranges of the 
various projectiles used in the attack and defence of 
fortresses have been so vastly increased, have caused 
the old practice of fortifying towns by forming about 
them continuous lines of rampart almost immediately 
contiguous to the dwellings which they were intended 
to protect, and adding an elaborate system of outworks 
within the range of ordinary musket-shot from the 
enceinte, to be nearly abandoned; and a system of 
strong forts, disposed on the contour of the place, at 
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such a distance from tlieiice as to put its centre beyond 
the range of artillery of the highest calibre, to be 
substituted. On this account, the author has thought 
himself justified in devoting a portion of the work to 
a development of the principles on which towns should 
be put in a state of defence, and those on which sites 
should be selected as most fitting, when properly 
fortified, to constitute intrenched camps, or strong 
military positions. He has endeavoured to illustrate 
the subject by references to the best works of the kind 
which have hitherto been executed. 

The measures which may be adopted by the Govern- 
ment for the defence of the country, in existing circum- 
stances, the author has endeavoured to point out in the 
Tract which terminates the work now submitted to the 
consideration of the public. England will never be the 
aggressor, but, should the demon of war be unchained, 
she must be found well prepared for the contest ; and all 
orders of men in the nation must fulfil the duty which 
will be imposed on them, of maintaining in perfect 
security the independence and integrity of the British 
Empire. 
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PART I. 

ON CABNOT'S SYSTEM. 



CHAPTER I. 

Observations on the Erroneous Principles in M. Carnot's 
Theory of Defence by Vertical Fire. 

1. When France had succeeded in establishing ahnost 
universal dominion over the continent of Europe, M. 
Camot promulgated his * Treatise on the Defence of 
Fortified Places/ in obedience, as he informs us, to the 
command of Bonaparte, * " in order to show to the mili- 
tary men entrusted with the defence of the bulwarks of 
the state, the importance of their functions, and the 
extent of their obligations — the glory which attends the 
faithful discharge of their duties, and the misfortunes 
which those, who either neglect or betray them, must 
draw upon themselves and upon their country." 

2. This appeal was particularly addressed to the 
troops occupying the fortresses which the French re- 
tained in a foreign territory, and to the garrisons of their 
frontier and interior places, at the time Napoleon the 
First began to prepare his mighty means for the Russian 
war. To stimulate to the utmost the defensive energies 

' ** Pour rappeler aux militaires charges de la defense des boulevards de Tetat, 
I'importance de leurs fonctioDS et IVtendue do leurs devoirs ; la gloire qui les 
atteud lorsqu'ils out su Ics remplir, et les malbeiu^ quMls attirent sur leur 
patrie et sur euxmdmes lorsqu'ils les ignorent ou les trahissent." 

B 



2 CARNOrS THEORY OF DEFENCE [Pabt I. 

of those garrisons, the work contains succinct and very 
partial accounts of memorable sieges, together with a 
code of imperial laws detailing the circumstances and 
evidences of extremity, under which, only, governors or 
commandants of fortresses would be justified in capitulat- 
ing, without incurring the severe and summary penalties 
denounced against those who should surrender their posts 
without full compliance with the terms of these decrees. 

3. The sanction of Carnot's celebrated name intro- 
duced his work into very general circulation : it was 
translated into our language, and the imposing reputa- 
tion of the author as a mathematician and an engineer 
powerfully patronised his new theory : — That a Fortified 
Place may be rendered impregnable by a general use of 

Vertical Fire, meaning a discharge of shot from guns or 
small arms at considerable angles of elevation. 

4. M. Carnot tells us that he had long been convinced 
of the vast advantages which would result from adopting 
vertical fire as the basis of defence, instead of using it as 
an accessory ; but that he did not make his theory known, 
lest the discovery should be practised against the offensive 
operations of his countrymen. " But now," he observes, 
" that our enemies have few places left to defend, I no 
longer hesitate to render my ideas public, since any 
improvement in the defensive art must turn, almost 
exclusively, to the advantage of the French frontiers." 

5. Before Napoleon entered on the remote enterprise 
which his insatiable ambition impelled him to under- 
tp,ke, it became especially necessary to adopt every 
possible precaution to ensure the constancy of his allies, 
to maintain the internal tranquillity of his empire, to 
stimulate elsewhere a defensive system, during the 
absence of the grand army ; and to urge to the last 
extremity the defence of his frontier places, in the 
event of any failure in his external operations. These 
great objects, he rightly considered, would all be best 
promoted by giving to public opinion, from high pro- 
fessional authority, such impressions of the security in 
which these strongholds were left, and of the impossi- 
bility of reducing them, as might deter any attempt at 
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defection or conspiracy, and give enthusiastic confi- 
dence in the means of resistance. To effect this, it was 
necessary to assert the discovery of some fallacy in the 
idea of a balance which, since the days of Vauban, 
has been supposed to exist, with calculable certainty, 
in favour of attack ; but as such a revolution in public 
opinion could not be established by any new arrange- 
ment of known or ordinary means, M. Carnot boldly 
and ingeniously proclaimed the discovery of a new 
mode of defence, by which fortresses might be rendered 
absolutely impregnable, and by means so simple as to 
be easily adapted to all places. In promulgating this 
new doctrine, Carnot introduced some useful materials 
iand observations calculated to excite protracted defence; 
but his general reasoning is quite delusive. He wrote 
as a political engineer, or rather he compiled the trea- 
tise which, he informs us. Napoleon sketcned ; and the 
deduction drawn from it is, perhaps, one of the most 
curious and interesting passages that ever emanated 
from the imperial press.* " From what we have just 
read," says the author, " results, I think, very evidently, 
this tranquillizing truth, that the barriers of the French 
empire are absolutely inexpugnable by any power, or 
coalition of powers, whatever, if well defended/' What 
a subject for reflection, and exultation, does this extra- 
ordinary paragraph present! In it we discover the 
ground upon which Bonaparte founded the delusive 
conviction, that his empire was secure against any 
" reunion de puissances,' whatever might be the issue of 
his exterior operations. This presumptuous declaration, 
circulated afresh about the' time he was forming the 
plan of his final aggression, vainly assumes the perfect 
stability of the fulcrum upon which he expected to 
complete the subjugation of Europe, and shows that the 
operation in which it was thought that he risked much, 
and which proved so desperate, was considered by him, 

* " De IVcrit,*' says the writer, '* qu'on vient de lire, r^sulte, je crois, bien 
^videmment, cette v^rit^ tranquillisante, c'est que les barriferes de Tempire 
Fran9ais sont absolument inexpugnables, pour quelque puissance ou reunion de 
puissances, que ce soit, si elles sont bien d^fendues." — Page 438, 4to. edition : 
page 476, 8vo. ed. 

B 2 



4 CARNOT'S THEORY OF DEFENCE [Part I. 

and declared by the ex-minister of war, one in which 
there was full security from that reaction which we 
have seen recoil upon it with overwhelming force. It 
is most interesting, therefore, to reflect, that the confi- 
dence inspired by the " vSritS tranquillisante " asserted in 
this little paragraph, was, beyond all doubt, the exciting 
principle, the stake and basis of his operation, and the 
delusion which contributed to his overthrow ; for the 
Russian war was undertaken upon a deliberate calcula- 
tion, that his empire was inexpugnable by the very 
" rSunion de puissances " which destroyed his tyranny 
and delivered Europe. 

6. But, leaving these reflections to the political rea- 
soner, it appears to the author to be a professional 
object of some importance, to endeavour to expose the 
doctrine which M. Camot promulgated for a political 
purpose — correct the professional tendency of his work — 
and try to restore the confidence, which it has shaken, 
of success in attack, if conducted properly with sufficient 
means, against places strong only from art. For as our 
fortresses are either impregnable from advantages of 
site, or protected by our naval superiority, and our 
operations in war are such that we are more frequently 
the assailants than the defenders, it follows, that the 
moral effect of this work operates against Great Britain ; 
and, consequently, that it is our policy to expose and 
correct that doctrine which tends to invigorate and pro- 
tract defence by delusive assurances of superiority, and 
to deter enterprise by weakening confidence of success — 
for such are the tendencies of the work on all its readers ; 
and, perhaps, no military treatise ever had more. 

7. The object of Carnof s work, with every other 
military speculation, naturally lost much of its interest 
when the troubles of Europe subsided into peace ; but a 
crisis having now arisen * which may afford Bonaparte 
occasions for practising his favourite scheme, or which 
may derive security from the delusion which that scheme 
may create^ it cannot but be important to consider the 
project in its details. 

* This part was written immediately after Bonaparte's escape from Elba. 
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8. M. Camot tells us, that the uses and vast ad- 
vantages of vertical fire not having been analyzed, we 
are not aware of the prodigious effects it is capable of 
producing ; and he proceeds to exhibit his estimation 
of its powers in an enthusiastic description, which has 
carried with him a large portion of his readers. Few 
have ventured to doubt its eflScacy, and no one has 
publicly noticed a very material defect in his theory, 
which in a great degree vitiates the formidable effect 
he ascribes to vertical fire with small balls. 

The work is so well known, that the author need not 
take up much time in bringing before his readers 
those parts of it to which his observations will first be 
directed. 

9. M. Camot recommends, that the besieged should 
begin to make use of vertical fire upon the commence- 
ment of the coDstruction of the third parallel, and from 
that period of the siege keep up an incessant discharge 
of musketry and 4:-oz. iron balls, at great elevation, 
upon the enemy's works, so as to form a rain (pluie) of 
shot upon the trenches. The iron balls to be discharged 
from a number of 12-inch mortars, two of which are 
placed in the salients of each bastion and ravelin in the 
front or fronts attacked : each mortar throwing 600 
balls at every discharge. 

10. M. Camot introduces his theory of the effect of 
these balls by observing, that^ of any number which 
fall in the trenches, the numlDer that take effect will 
depend upon the proportion which the unoccupied part 
of the trench bears to the part which is covered by the 
men posted and working in it. Thus, supposing a man 
standing upon a horizontal plane to cover a space of 
about a foot square, and a man in the attitude of work- 
ing somewhat more, M. Carnot calculates that the 
projections of the bodies of the men usually working 
and posted in the trenches will occupy about xirr P^trt 
of their surface ; from which he infers, that of every 
180 balls that fall in the trench, one should, according 
to the doctrine of chances, hit a man ; and he does not 
doubt that it will put him " hors de corrdHitJ' 
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11. There is some obscurity as to the elevation at 
which M. Camot proposes to commence this vertical 
fire, and in the modifications either of charge or eleva- 
tion which must be observed, to fire upon the advancing 
saps. The distance at which he proposes to open 
vertical fire is about 140 yards from the body of the 
place, and only about 70 from the covered-way. To 
project a musket ball, or a 4-oz. ball, to this short range, 
with an elevation of 45°, the charge must be so small 
that the projectiles would do little more execution than 
if thrown by hand ; and, if the elevation be constant, 
the charges must be further diminished, to procure 
shorter ranges in proportion as the saps are pushed 
forward. This would render M. Camot's vertical fire 
more impotent in proportion as the attack advances ; 
and the continual reductions of charge would be ex- 
tremely complicated and uncertain, whilst the whole 
practice would be at variance with his expression 
^^pluie de balks." It is, apparently, his meaning, 
that the charges should be constant, and the eleva- 
tion varied. "It is necessary," he says, "to make 
previous trials, in order to regulate the range, and vary 
at pleasure the angle of elevation." This clears the 
obscurity of the general enunciation of his project, 
and shows, that the elevation, which at the commence- 
ment of his vertical fire cannot be less than 45°, must 
be further increased as the saps are pushed forward, so 
as at length to become almost strictly vertical, when 
the shot is directed upon the lodgments on the crest of 
the glacis. 

12. M. Carnot's idea, then, of the effect of this 
'^pluie de balles" is founded upon the velocities which 
he supposes they will acquire in their accelerated 
descent from the vertex of a very elevated trajectory. 
This is manifestly the principle upon which he tries to 
establish his theory ; and this it is which, disregarding 
for the present the doctrine of chances, the author has 
first to remark upon. 

13. Had M. Carnot founded his system upon a power 
evidently as impotent as the projectile force of a boy's 
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arm, this part of bis work would not have merited 
serious investigation ; but the principle he assumes is 
specious, and the impression it has produced so con- 
siderable, that the author has been induced to draw up 
the results of a careful investigation by which he has 
satisfied himself, and hopes to satisfy his readers, that 
4-oz. iron balls, or cubical pieces of iron of one inch 
(Fr.) side, cannot, in descending from the vertex of a 
very elevated curve, acquire velocity sufficient to give 
a mortal blow, excepting on an uncovered head ; and 
that the eflfect of musketry under such circumstances 
would be almost harmless. 

14. It appears that M. Carnot has formed his theory 
upon the hypothesis of the shot falling in a non-resisting 
medium, which the author must inform such readers as 
are not acquainted with these matters, is erroneous in 
all cases — is particularly and greatly so with small 
projectiles ; and its deductions, as applied to the velocity 
of descent of small balls fired at great elevations and 
short ranges, are quite fallacious. The velocity of the 
ball in a horizontal direction (which by this theory 
would be constant, and which is, to the projectile 
velocity, as radius to the cosine of the angle of eleva- 
tion) being inconsiderable, when the elevation is great, 
it is evident that the effect of vertical fire must depend 
upon the velocity of descent in the direction of the 
curve. Estimating this, according to the parabolic 
theory (as proportioned to the secant of the angle of 
elevation), the motion would be slowest at the vertex 
of the curve, and the velocities of the projectile would 
be equal at equal distances from that point. According 
to this supposition, we may assign to the descent of 
small balls, discharged at an elevation of 75° or 80°, 
such accelerated velocities as would, if true, be quite 
sufficient to do good service in the way M. Carnot 
suggests ; but the fact is, that on account of the re- 
sistance of the air, there can be no acceleration beyond 
a limit which, with small balls, is very much less than 
is generally imagined. 

15. From the vertex of the curve, where all the 
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vertical motion is lost, the ball begins 1o descend by an 
nrging force which is nearly* constant,— viz. its own 
weight. This force would produce equal increments of 
velocity, in equal times, in vacuo ; but in air, the descent 
of the ball being resisted more and more as the velocity 
accelerates, the urging force will, at a certain velocity, 
be opposed by an equal resistance of air, after which 
there can be no further acceleration of motion, and the 
ball will continue to descend with a velocity nearly 
constant, or, as it is called, terminal. 

16. When the author began to consider this interest- 
ing problem, as applied to vertical fire, he was soon 
satisfied that M. Carnot had entirely overlooked this 
terminal velocity of shot ; and it shall be shown, from 
his own words, that this is the case. It is not necessary 
to exhibit here the investigations by which the author 
has estabUshed the impotency of M. Camot's vertical 
fire ; he will only state the results, not to embarrass 
the conclusions with abstruse matter. The solutions 
are computed from well-known dynamical theorems, 
and although the results may diifer a little from the 
truth, yet the fact is certain, that in the descent of the 
balls there can be no acceleration of motion beyond a 
certain limit ; and that with small balls this velocity is 
very much less than persons who have not investigated 
this curious problem would imagine. 

17. The diameter of a musket bullet being three- 
quarters of an inch, its radius is equal to •03125 foot 

= r), and its weight being 1*1 oz., its specific gravity 
weight of a cubic foot) is 8607oz., while that of 
atmospherical air is l"2-oz. Hence, the densities being 
proportional to the specific gravities, and representing 
the density of the bullet and of the air, respectively, 

by S' and 5, we (have g^ = 7172'7. Substituting this in 
the formula V-fg- ('Naval Q-unnery,' Art. 76) for terminal 



^ 

[ 



• The author says nearly constant, because the force of gravity, or urging 
force of descent, continually Incres^es, varying inversely as the square of the 
distance from the earth ; but for the purpose now under consideration we may 
assume the urging force to be constant. 
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velocity (^, the force of gravity, being 32*16 feet, and 
k, from the best experiments, equal to "25), the terminal 
velocity of such musket bullet is found to be 170 feet 

Eer second, nearly. The potential altitude, or the 
eight from which the bullet must descend in vacuo to 
acquire a velocity nearly terminal, will, from the 
formula in the work just quoted (Art. 76, Note), be 
448 feet. It would, therefore, be a waste of means to 
use the full charge : for a musket ball fired upwards 
in the atmosphere, with the ordinary quantity of 
powder, would be projected to the height of 970 feet ; 
and it is evident that a height greater than 448 feet is 
quite unnecessary. 

The indentation which a musket ball, moving with a 
velocity of 170 or 180 feet per second, makes on a 
piece of elm timber, is about ^ of an inch : this 
might, perhaps, be sufficient to knock a man down, if 
by great chance it were to fall on his head ; but in no 
other case would it put him hors de combat 

With respect to the 4-oz. balls ; the diameter of the 
French 4-oz. ball is 1 inch, 2i lines (Fr.), which, in 
English measures, is 1*28038 inches, and its radius is, 
consequently, equal to '05335 foot (=/•). The specific 
gravity of air is 1*2, while that of cast iron is 7207, 
and of wrought iron, 7788 ; therefore, in the above 

formula for the terminal velocity, -j = 6006 for cast iron, 
and 6490 for wrought iron : hence,'the terminal velocity 
of a cast iron ball of 4 oz., is 203 feet, and of a wrought . 
iron ball of equal weight, is 211 feet. The height due 
to the terminal velocity is, in the first case, 641 feet, 
and in the other case, 692 feet.* 

* Were it not for the resistance of the atmosphere, which limits the accelera- 
tion of a falling body, the vertical velocity of rain would, near the earth, be so 
great as to beat down all tender vegetation ; and hailstones, even of moderate 
size (hailstones of two or three ounces* weight are not uncommon), would, when 
driven by violent storms of wind, or in their fall, do most serious mischief. 
History has recorded some remarkable facts attending the descent of extra- 
ordinary hailstones. In the year 459, hailstones more than three inches 
in diameter, which fell in many parts of Britain, killed many men and much 
cattle. In 1359, the hailstones which fell near Chartres, killed 6000 horses 
and 1000 men of the troops under Edward III. ; and in 1510, a hail- 
storm in Italy destroyed all the fish, birds, and beasts where the stones 
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18. M. Camot recommends that the balls should be 
made of hammered iron ; but adds that, as the charge 
of powder for a mortar is small, balls of cast iron may 
resist the explosion without breakiug, and will answer 
as well. Now this observation shows that the author 
had not considered the effect of the air's resistance, nor 
doubted a sufficiency of force in his vertical fire : for 
the weight of a ball of hammered iron is greater than 
that of a ball of cast iron of equal diameter, and the 
superior weight or urging force of the former would 
generate greater terminal velocity than a lighter ball 
of the same size could acquire ; the momenta of the 
two balls in question would be as 19 to 18. 

19. Four-ounce balls, discharged at elevations even 
considerably above 45°, to the distance of 120 yards, 
would not inflict a mortal wound, excepting upon an 
uncovered head. They would not have force sufficient 
to break any principal bone ; there would be no pene- 
tration, but merely a contusion.* -This certainly would 



fell. Again in 1697, hail, which fell in Cheshire and Lancashire, killed 
many fowls and other small animals ; it also knocked down several horses 
and men — some of the stones weighed half a pound ; and at Antwerp, in 
1776, a fall of hailstones, weighing three-quarters of a pound, killed several 
horses. We have witnessed a beautiful practical exhibition of the doctrine of 
terminal velocity in the descent of the parachute, in which the hardy aeronaut, 
detaching himself from his balloon, falls with accelerated speed until the 
resistance of the air to the expanded canopy becomes equal to the total weight 
of the descending body, after which it falls to the earth with uniform velocity 
nearly. To the man of science these illustrations may appear superfluous, 
and perhaps obtrusive ; but the author knows from experience, that such 
familiar illustrations are necessary to convey his meaning to those who, like 
the theorists of no remote period, make no allowance for the resistance of the 
air, which is now known to be such that a 24-lb. ball, moving with a velocity 
of 2000 feet in a second, would suffer a resistance of 800 lb. nearly. 

* The following experiments amply confirm this assertion. With respect to 
terminal velocity it must be remarked, that although balls may not be thrown 
to a height sufficient to produce a velocity nearly terminal, yet the resistance 
of the air prevents, from the first, a uniformly accelerated descent. Thus the 
effect of the balls discharged at 76^* elevation, was far inferior to that which we 
should assign to them according to the parabolic hypothesis. 

A coehom mortar was placed 100 yards from six new deal targets laid on the 
ground, and two new wadmill tilts spread out near them, to estimate by the 
impression made on them the force with which the balls would fall. 

The first round was with the usual tin case, containing 33 four-ounce balls, 
with a charge of one ounce of powder, elevation 45°. The case went bodily 
about 130 yards without breaking. 

Loose balls were then put in over a wooden bottom. After a number of 
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not oblige the besiegers to cover themselves with 
blindages^ as M. Carnot imagines ; for a strong cap or 
hat, and a cover of thick leather for the back and 
shoulders, would be sufficient protection from the effects 
of his vertical fire with small balls. 

20. As the quantity of balls required to feed mortars 
discharging 600 balls at a time would be very consider- 
able, M, Carnot observes that cubes of iron of 8 or 
10 lines side, cut from square bars of this dimension, 
may be substituted. These, he says, may be fired from 
mortars, howitzers, or stone-mortars, and will produce 
the same effect as balls (page 491, Carnot). 

Let us consider this : — 

10 lines French are eqnal to . . '89523 inch English. 
The content of the cube is . . '71746, and 
Its weight is 3*0822 ounces. 

Now take a cast iron ball of the same weight : — 

Its diameter is 1*111 inches. 

Its terminal velocity is . . 190 feet per second, and 
Its potential altitude is . . 556 feet. 

We have no experiments from which we can ascer- 
tain the terminal velocity of square shot ; but from 
comparative experiments with round and flat surfaces, 
we know that the resistance of the «r to the flat end of 
a cylinder is more than double the resistance to a ball 
of the same diameter. Thus, although the urging 

rounds with the above charge and elevation, with different numbers of four- 
ounce balls, it was ascertained that the coehom would throw 42 of them 100 
yards, and that the spread was, on an average, about 10 or 12 yards. It was 
not very easy to hit the targets and cloths, although they covered a surface of 
774 square feet ; but, in one instance, 22 balls left their marks. The indenta- 
tion on the surface of the deal was so small that it could not well be measured — 
it certainly was not more than ^ of an inch deep. A ball thrown with force 
from the hand appeared to make an equal impression. Those which struck 
the wadmill tilt did not j^netrate, but merely indented the groimd under- 
neath. The penetration of the balls into the ground (which was of the softest 
nature of meadow) was, on an average, two inches ; but the balls thrown by 
hand did not penetrate so far. 

The mortar was then elevated to 75°, and with two ounces of powder and 
42 balls made nearly the same range as before ; but the spread was increased 
to about 40 yards, so that it was difficult to hit the surface aimed at. Several 
balls did, however, at length fall on the targets and wadmill tilts. The 
impression on the former was something increased, but still so trifling as 
hardly to be measured ; the balls did not go through the cloth, and the pene- 
tration on the meadow was only increased to about three inches. 
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force of a ball and cube of the same weight be the 
same, yet the surfaces upon which the resistance acts, 
(and very irregularly in regard to the cube), are very 
different : — 

The surfece of the ball is . . . . 3'87045 square inches. 
The Yolume is • . . . . . • • 4*80862 cubic inches. 

From these, together with what has been said re- 
specting the descent of halls, we know, and that is 
enough for our present purpose, that the terminal 
velocity of the cube must be much less than 185 feet 
per second; and consequently its momentum inferior 
to that of a 3*08 ounce ball. The motion of a cubical 
shot will, besides, be quite irregular, descending some- 
times with an angle, then a face, then an edge 
foremost, tumbling over and over in oblique, irregular 
directions, without any certainty, excepting that the 
velocity and effect will be much less than those of a 
round shot of equal weight. 

21. I do not know* that it would be prudent to call 
on M. Carnot, as. a man of science, to defend his specu- 
lations ; or that it would be right, at present, to pub- 
lish an investigation which might lead him either to 
abandon his plan, or improve it by using heavier balls ; 
and which would, at all events, show him that the part 
of it which depends upon the vertical fire of musketry 
would be positively impotent. If we have discovered 
that he has overlooked the circumstance which renders 
it so, we should not, until the war is brought to a close, 
show him the defects of a measure which, he informs 
us (p. 317), he is determined to apply if he should be 
charged with the defence of a fortified place ; but 
keeping the conviction of his errors to ourselves, let us 
profit by the knowledge, if the system should be practised 
against us. . . 

22. The observations in the preceding part of the 
text were written, in 1815, a short time previous to 
the ever-memorable campaign which terminated the 
war, and were circulated among a few professional 

• Written in 1816. 
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friends. The computations (lately revised) and the 
amount of experimental results have been added since. 
In that investigation of the principles and efifects 
of M. Carnot's vertical fire with small balls, the author 
has shown that he, M. Carnot, has fallen into great errors 
in principle, and that the practical deductions from his 
theory are equally erroneous. That engineer having 
pursued the subject in a subsequent edition, the author 
feels it incumbent upon him to follow up the remarks 
which he has made upon what we may consider the 
enunciation of his plan, with some observations upon 
the details of its application which he afterwards gave 
to the world. 

23. In taking up the subject afresh, M. Carnot 
observes, that as artillery placed in battery upon the 
ramparts of a besieged town must necessarily soon be 
reduced to silence, and the effect of musketry from 
defenders who are exposed without* cover to the shot 
and shells of the besiegers, is inconsiderable; there 
is no other way of continuing an eflScient fire upon 
the enemy's trenches than to pour upon them a pro- 
digious quantity of ^^feux verticaux'' — that direct fire 
only hinders the enemy from advancing h dScouvert^ 
without reaching him behind the cover he is enabled 
to throw up, whilst vertical fire falls upon him in 
his trenches, and admits of the ordnance, &c., by which 
it is discharged, being covered from the destructive 
effects of the besiegers' ricochets. 

24. The author is by no means inclined to dispute 
the utility of vertical fire. He allows, to the full, its 
advantages as a powerful accessory in the defence of 
places ; but he doubts the propriety of adopting it as 
the basis of defence, and contends that, if, in principle, 
a general application of it were expedient, the new 
nature of vertical fire proposed by M. Carnot is by 
no means so formidable, either in regard to accuracy 
or power, as to be considered an efficient feature of 
such a system of defence. 

25. We cannot permit M. Carnot to connect his 
speculative notions, as an inventor, with the acknow- 
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ledged uses of vertical fire as enforced by Vaiiban 
and others ; nor can we admit that the uses of vertical 
fire in defence can be considered as belonging particu- 
larly to Carnot's new project. We must discriminate 
between that which he has brought forward as a new 
invention, and that which has long been practised. 

26. In order to analyze properly the whole of M. 
Carnot's project, it appears to the author that the inves- 
tigation should be reduced to the following heads : — 

1st. — To consider what M. Carnot has further advan- 
ced upon the subject of vertical fire with small balls ; 

2nd. — To consider his proposal for, and methods of 
adopting vertical fire as the basis of defence, instead of 
using it as an accessory, as heretofore ; and, 

3rd.— r^To consider whether the different species of fire, 
which M. Carnot calls sorts of vertical jire^ viz. from 
mortars, pierriers, howitzers, guns at elevation, and also 
hand-grenades, should be more generally applied than 
is recommended by the great masters of the art ; and, if 
so, what parts of M. Carnot's suggestions are likely to 
be of service in a more extended application of this 
powerful accessory. 

27. M. Carnot, in his fourth edition, treats with 
great contempt any doubt that may be entertained of 
the power of his vertical fire with four-ounce iron balls ; 
** as if," says he, " pieces of iron, of the size of a pigeon's 
^gg> falling from a height of 120 feet, could, at most, 
only shake the dust off the dress of the besiegers ; as if 
we could not, if necessary, put projectiles of greater 
magnitude into stone-mortars of 1 5 inches diameter ; as 
if, in short, history does not acquaint us that the ancients, 
with their slings and small balls, killed and wounded 
pretty abundantly their enemies." Now, as to the first 
part of this passage, we have seen that the greatest ve- 
locity a 4-oz. ball can acquire is only 203 feet per 
second ; and that the force with which balls of this size, 
discharged at an elevation of 75°, came to the ground, 
was only such as to make a small indentation in a deal 
plank, and insuflBcient to penetrate a waggon tilt laid 
on the ground : yet the height from which these balls 
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fell was about 270 feet, allowing for the air's resistance 
in ascent. The height, 120 feet, which M. Carnot so 
vauntingly states, is, in a range of 100 yards, due to an 
elevation of 68° ; and he cannot now pretend, since it 
appears that an elevation of 75° only produced an 
indentation little more than ^ of an inch deep in a 
deal plank, that the force of the same balls, discharged 
at 68° elevation to the same distance, would put a man 
hors de combat. As to his observation about the power 
of using heavier projectiles, from stone-mortars 15 inches 
in diameter, that is nothing new — it belongs not to him ; 
and we transfer the consideration of it to the 3rd head, 
under which we propose to consider the long-established 
application of vertical fire, and to make some remarks 
on the uncertainty in the ranges of stones from mortars ; 
and we shall notice, under the 2nd head, the allusion 
M. Carnot makes in this paragraph to the weapons of 
the ancients, and the support he draws from M. Folard's 
well known prejudices in favour of their means of 
defence. 

28. It is quite clear, therefore, that M. Carnot's verti- 
cal fire with small balls would neither oblige the besieg- 
ers to use blindages, nor to act according to the principle 
which he makes for his own case, viz. to keep " hors de 
portee^^ which, in other words, as we find by the conclud- 
ing part of the paragraph to which we allude,* would 
be not to attempt to take the place at all. A leathern 
cover for the head and body would be as efi'ectual 
against 4-oz. balls discharged in this way, as the tortoise 
of old was against arrows ; and we might adopt, with 
great advantage against M. Carnot's vertical fire, such 
mantelets of green hides as were used by the ancients 
at sieges, to protect them from the missiles of the 
besieged. 

' P. 329. ** Que les assi^geans ^viteraient la chute de ces projectiles, en se 
tenant hors de leur portde. C'est-a-dire done, qu*on renoncerait a la doctrine 
actuelle des attaques, a cette doctrine par laquelle M. de Vauban leur acquit 
cette superiority, qui s'est soutenue entifere jusqu'a ce jour : c'est-a-dire, qu*il 
n'y aurait plus ni troisieme parallele, ni cavaliers de tranch^e, ni couronne- 
ment de chemin convert, ni batterie de breche, ni jyar consequent de places 
prises ; a moins qu'il n'y ait un nouveau secret pour prendre les places sans en 
aipprocher." 
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29. The experiments given in art. 19, Note, show that 
the uncertainty of hitting, and the scattering or spread 
of the balls, are infinitely more considerable than M. Car- 
not calculates. He reckons that one ball out of every 
180 that fall in the trenches, will do execution ; but of 
the 600 balls discharged at every round from each mor- 
tar, certainly not above one-quarter would fall in the 
trenches, and at this rate not more than one in every 
720 discharged would take effect ; and of the cubes of 
iron not so many. It appears by the experiments that 
several rounds were fired at 45°, before a surface of 774 
square feet was hit at all ; and that at 75° the spread 
of the balls was nearly four times as great as at 45°. 
Now we must reckon a length of 45 feet of a parallel 
1 7 feet wide, to give a surface upon the horizontal plane 
equal to that of the targets and tilts ; and when we find 
that these were seldom hit, and never injured, we can 
have no hesitation in pronouncing judgment upon the 
uncertainty and impotency of M. Carnot's vertical fire. 

30. In the interval between the publication of the first 
and third editions, M. Carnot procured permission to have 
two mortars cast according to his construction. These 
he considers better adapted to his new system than any 
now in use. The author confesses that he cannot see 
any feature of superiority that his new mortars possess 
over that invented by Coehorn, which still bears his 
name, and which was first used at the defence of Grave 
in 1674. The calibre of the coehorn mortar is 4§ in. ; 
its range at 45°, 1200 yards. The two mortars M. Car- 
not proposes, are 3 in. 7 li. and 3 in. 1 li. in diameter ; 
their greatest ranges, with shells, are 280 and 200 
yards ; and with shot, about 140 and 100. The trials 
which were made with these mortars, and the penetra- 
tion of their projectiles into the earth, lead M. Carnot 
to the only observation he makes, or the only symptom 
of doubt we discover, as to the eflBciency of 4-oz. balls. 
"It was remarked," he says, "that these projectiles 
penetrated into the earth, by the effect of their descent, 
to depths rather greater than their diameters ; from 
which we may conclude by theory^ that any other pro- 
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jectile, of whatever diameter, would penetrate in the 
same proportion, with the same velocity of descent, in 
soil of similar nature : consequently an iron ball of 
about an inch diameter, fired under an angle of 45° to 
the distance of 70 toises, would penetrate rather more 
than an inch into soil of such consistency as the Champ 
de Mars. From this we may judge whether the objection 
which has been made be just, viz., that these balls would 
not have force to put hors de combat the men who 
might be struck by them." Now this very observation 

E roves, what we have already asserted, that M. Carnot 
ad not sufficiently considered the effects of the resist- 
ance of the air. He is right in his theory that balls of 
different sizes, striking the earth with equal velocity, 
will penetrate in the ratio of their diameters ; but dif- 
ferent balls discharged with equal velocities will not 
descend with the same celerities. If a charge of 4-oz. 
balls, and a single shot weighing as much as the whole, 
be projected with equal velocity, the former will fall 
with much less velocity than the latter, and their pene- 
tration will be less, in the proportion of the squares of 
the celerities. The author need not engage in any 
further remarks on the fallacy of this theory. He has 
exposed its errors in principle, and established them by 
actual experiment. 

31. It may be said, however, that these objections to 
M. Camot's vertical fire may be done away or weakened 
by increasing the weight of the balls. This is true in 
the abstract, and it leads us to consider, 2ndly : — The 
principle of adopting any sort of vertical fire as the 
basis of defence, instead of using it as an accessory 
mean. 

The distribution which M. Carnot proposes to make 
of his mortars and pierriers for vertical nre, on a front 
of fortification, is as follows : — 

Three mortars in the salient angle of each bastion 
and demi-lune. 

Three to fire d'Scharpe on each of the four branches 
of the covered way. 

The mortars or pierriers are placed behind the ram- 

c 
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parts in small bomb-proof casemates, each large enough 
to contain a mortar and two or three men. The case- 
mates, or as M. Carnot calls them, ^'petites cases blindSes 
a r^euve,'' for the defence of the capitals, are placed 
perpendicularly to the capitals of the bastions or demi- 
limes ; and those to defend the four branches of the 
covered way are placed parallel to the works behind 
which they are erected, forming a sort of interior en- 
closure at the foot of the interior slope of the rampart. 
A large port or embrasure is left in the end of each 
casemate, to admit of the discharge of the mortar. 

32. By this disposition the terre-plein of the rampart 
is left free for the reception of the ordinary artillery 
and musketry, which, however, he says, should not be 
used simultaneously with the '^ batteries-blindees" but, 
according to circumstances, in alternation with them. 
The artillery in the salients is mounted en barbette, 
protected by merlons of sand-bags, until the ricochet 
batteries of attack are established ; after which the ord- 
nance of the place is to be withdrawn from the ramparts* 
until the fire of the ricochet batteries is masked by the 
advanced-works of the attack. Thus, as soon as the 
enemy's ricochet batteries gain ascendency over the 
artillery of the place, M. Carnot withdraws his ordnance 
and troops, and brings into action his " batteries-blind^es,'^ 
two-thirds of which are, at this stage of the siege, fur- 
nished with guns or howitzers to fire a ricochet, and the 
other third is armed with mortars. This arrangement 
of ordnance in the casemates is to continue until the 
third parallel be finished, when the guns and howitzers 
in the " batteries-blindees' are to be replaced by pierriers, 
which, together with the mortars, are then to discharge 
small iron balls, pieces of iron, case-shot, shells, and 
stones, on the enemy's approaches. 

33. Having thus stated the general arrangements 
and principles proposed by M. Carnot for vertical fire, 

' '* D'abord dans ce nouveau mode, du moment que I'assi^geant a ^tabli ses 
batteries au milieu de la campagne, il ne doit plus paroitre sur les remparts, 
ni un seul homme, ni une seule pi^ce de canon." — Diacours Prdliminaire, 
p. 25. 
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it will be proper to consider first, the efifect of this pro- 
ject upon the early stages of the siege, and then proceed 
to investigate that part of the operation which he con- 
siders to be only the commencement of the siege, viz., 
the construction of the third parallel. 

The ricochet batteries being estabhshed for the purpose 
of dismounting the artillery on the faces, and of en- 
filading the troops in the covered way, of covering the 
progress of the zigzags and the construction of the 
second and third parallels, it is evident that to withdraw 
the ordnance from the ramparts, and most of the troops 
from the covered way, would be to abandon, almost 
without a struggle, the main object for which the for- 
tifications are constructed; and the influence which 
such a measure would produce upon the early part of 
the siege would just be the same as if, at the first dis- 
charge from the ricochet batteries, all the guns on the 
ramparts were silenced, and most of the troops forced 
to withdraw from the works. The attack would conse- 
quently proceed with great rapidity ; and, excepting by 
sorties, would be very little opposed until the commence- 
ment of the third parallel, or at least of the demi- 
parallels in their rear. Before this stage of the siege, 
sorties should not be attempted unless the besiegers 
commit some gross error in the general combination of 
their approaches or trenches, or push forward a part of 
their attack without proper support; or unless the nature 
of the ground conceal the advance of the sortie, and favour 
its retreat/ For whatever be the effect of a sortie upon 

' Vauban says, vol. ii. p. 64 : — " II me parolt que Ton est dans une grande 
erreur a regard des sorties et de la defense du chemin couvert. Je n'ai point 
vu que les sorties aieut jamais fait grand effet contre des attaques bien con- 
duites. Si on sort de loin, on s'^oigne de ses avantages pour entrer dans ceux 
de I'ennemi, qui vous ram^ne toujours battant jusqu'a votre chemin couvert, 
et vous tue, pour I'ordinaire, quantity de monde. Si Ton sort de proebe, on 
fait encore moins d* effet, parceque I'ennemi etant pr6t se rassemble bient6t, et 
ne manque jamais de vous ramener avec perte.* Or il n'est que trop certain 
qu*un homme perdu de la part des assieg^s, 6gale ou surpasse la perte de six 
ou sepfc de celle des assi^geans. Ceci ne veut pas absolument dire qu'il ne 
faille point faire des sorties, mais qu'il n'en faut pas tant faire, et les ex^cuter 
avec beaucoup de sagesse et de circonspection, et toujours par surprise, prenant 
bien son tems pour tomber brusquement sur Tennemi, et ayant soin de s'as- 
surer d'une bonne retraite." 

c2 
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the besiegers, it is always attended with severe loss to 
the troops composing it, particularly upon their retreat 
towards the place ; and if undertaken at an early period 
of the siege, they are not sufficiently supported by the 
fire of the place, and generally return in a disorder 
hurtful to the spirit of the garrison. M. Vauban con- 
demns any sortie being made beyond the distance of 
100 or 120 toises from the place, and says* that, 
" excepting under such circumstances as those just men- 
tioned, or unless it can be done by surprise, the success 
of a sortie is very doubtful ;" and he adds an observation, 
to which his vast experience in sieges gives great 
weight, — " I have seen a great many sieges, but I have 
never known sorties retard, by one half-day, the pro- 
gress of well directed attacks." 

34. M. Carnot dwells much upon the importance of 
ricochet in defence, which, he says, is not sufficiently 
practised, and recommends a more general application 
of it from behind the ramparts, and from the dry ditches 
of the place : but it is evident that the only ricochet 
fire that can, with any advantage, be used from the place 
is upon the zig-zags crossing the capitals of the front 
or fronts attacked ; and this application of it is clearly 
enforced by all the great masters of the art, whilst they 
urge at the same time the necessity of cannonading 
direct the heads of the trenches and saps, and the 
parallels.** 

M. Carnot, on the contrary, proposes ricochet fire 
exclimvely at this period of the siege ; but it is manifest 



' Page 115, vol. ii. 

•» Cormontaingne says, vol. iii. p. 177 : — " On doit tirer de plus grosses pieces 
h plein fouet sur tous les endroits foibles de la tranch^e, tant que Ton y verra 
des travailleurs. 

** Les coups de plein fouet sont utiles contre les reparations de la tranch^e ; 
les travailleurs jsont ramasses dans ces endroits : et s'il y a des pierres dans les 
parapets, les boulets font beaucoup de mal a ceux qui sont derrifere. 11 est 
done bien plus utile de ne tirer qu*a ricochet dans le courant du jour, comme la 
nuit, avec les precautions convenables, et seulement sur les zig-zags qui sont ais^s 
k enfiler et h plonger." 

Bousmard, p. 196 : — " Au jour, feu ordinaire de canon de plein fouet, sur 
les batteries de Tassi^geant, et It ricochet sur ses boyaux* Tous les mortiers 
tirent ^ ses batteries." 
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that firing, a ricochet, perpendicularly across a parallel, 
will not oblige the besiegers to observe much circum- 
spection; and that it is only against the repeated 
crossings of the zig-zags, to which the fire is also 
oblique, that any considerable effect can be gained. 

35. M. Carnot, in his observations on ricochet, takes 
up a particular recommendation of Cormontaingne's, 
and makes a general application of it to the new project. 
The observation states, " Although ricochet fire has 
hitherto been used only in attacking places, there is no 
doubt that this practice is still more useful in defending 
them. The enemy's troops are every night exposed, 
without shelter, in constructing their works and covering 
their parties. Now, a bullet which grazes five or six 
times will be much more likely to do execution than a 
direct shot, which may either strike short of the mark, 
and in the next bound pass far beyond the trenches, or 
go over without touching at all."* There is no doubt 
that ricochet fire is of great use in defence as well as 
in attack ; and M. Cormontaingne, as well as all other 
masters and good practitioners of the art, adopt it 
accordingly : but, as shown in the passage just quoted 
from Cormontaingne, they only use it upon the capitals 
to ricochet the zig-zags, and not against the parallels, 
which, on the contrary, they cannonade by a direct fire. 
Much execution is always done in this way until the 
parallel is finished ; and, even when completed, a direct 
shot, hitting near the crest of the parapet, will generally 
penetrate and do much execution. It is entirely from 
the effect of direct fire that the besiegers are forced to 
resort to the expedient of the sap, and they sustain great 
loss in carrying it on by day ; but, if not opposed in this 
way, they might advance by day and night with very 
little circumspection, and consequently with great ra- 
pidity. Such a svstem of forbearance as M. Carnot 
proposes, would adjourn the commencement of a vigorous 
defence to what we must consider a very advanced stage 
of the siege ; although he calls it but just beginning when 



Cormontaingne, vol. iii, p. 174. 
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the third parallel is commenced, because, he observes,* 
" the attack has not till then trenched upon the limits 
of the place/' 

36. We gain experience by consulting the journals 
of sieges ; for it is from these that the great masters of 
the art have compiled their treatises. These, and our 
own experience, teach us, that direct fire, of both artillery 
and infantry from the place, is of the very greatest 
importance ; and we shall show that it may be main- 
tained without the certain ruin of the ordnance which 
give it, or such severe loss of infantry, as should lead 
us to abandon so formidable a feature of defence. 

37. Let us consult the most experienced authors. 
We find them speaking in the following terms : — 

M. Vauban says, " This work will not be so easily 
accomplished as at the commencement of the siege, on 
account of the labour which augments as they (the 
besiegers) approach; and of the fire from the place, 
which becomes more dangerous and destructive."^ 

M. Bousmard directs, " That when the fire from the 
place has forced the enemy to resort to the process of 
the sap, the heads of the saps should be cannonaded with 
the greatest vigour, to endeavour to prevent the besiegers 
from advancing by day."® He also recommends " a 
heavy fire of musketry and artillery to retard as much 
as possible the construction of the second parallel f^ and 
directs " that the artillery should fire h ricochet in the 
direction of the capitals, that is on the zig-zags, and 
direct on the parallels."® 

M. Cormontaingne recommends "an incessant can- 
nonade on the approaches," which, he says, " will force 
the enemy to construct other batteries, to endeavour to 
silence those of the place. All the cannon of the place," 
he observes, "should be directed on the zig-zags, on 
which a general ricochet fire should be kept up, together 



• Camot, p. 412. »» Vol. ii. p. 116. 
« Vol. i. p. 161. d.R 196^ 

• " Feu d'artillerie i ricochet, et ^ cartouches, sur les capitales. Grand feu 
de mousqueterie des chemins couverts. Feu de mortiers et de canon de plein 
fouet sur les batteries assi^eantes."— P. 197. 
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with a brisk fire of musketry, abandoning for the pre- 
sent every other ebject." * 

" As soon," says St. Paul, " as the besiegers debouche 
from the first parallel, the besieged should direct all the 
fire of the place, as well ricochet as direct cannonadey on 
the approaches;** and when the enemy are about to 
construct the second parallel, the besieged should add 
the fire of musketry to the other means of defence ; " ® 
and he remarks, that " the defensive dispositions against 
the third parallel consist in knowing how to employ 
properly, and successively, different sorties, fire of 
musketry, and artillery, directed against the heads of 
saps, unfinished works, covering parties, and working 
parties." 

38. That several guns will be dismounted and rendered 
unserviceable during this period of the siege we admit : 
St. Paul allows that one-sixth of those on the fronts 
attacked will be dismoimted ; but great advantage will 
be reaped from this sacrifice, if they have been properly 
used ; and the stores of the place should be calculated 
to replace the loss. Unless means be exposed to risk, 
they are not in general effectually used; and there 
cannot be any doubt, that if direct nre, both of artillery 
and musketry, be not liberally resorted to, an attack 
conducted by vigorous intelligence would proceed with 
a rapidity for which no determination or skill in the 
later stages of the defence could make up. M. Camot 
asserts, ^ that his mode of defence renders the crowning 



' " Si 1*011 a pii sans danger laisser quelques pieces en batterie dans les 
parapets, tirant de ces pieces sans relache sur la tfite des zig-zags, on con- 
traindra bientot Tennemi k construire lui-m6me de nouvelles batteries pour 
leur en imposer. Toutes les autres pieces de canon de la place seront ^gale- 
inent dingoes sur ces nouveaux zig-zags, que l*on battra comme nous I'avons 
dit: les chefs doivent veiller k oet article pendant tout le cours des ap- 
proches. 

" On donnera I'ordre aux batteries pour bien ^clairer le travail des zig-zags 
de la nuit prochaine : on y/era pointer tous les ricochets et dinger toute la 
mousqueterie, abandonnant tout autre objet pour ne penser qu'k celui-la. 

** La sixifeme nuit on s'opposera, comme nous Tavons dit, de toutes ses forces 
aux progr^s des zig-zags, aprfes que les patrouilles seront rentr^es." — ^Vol. iii. 
p. 198. 

* * Traits Complet de Fortification,' p. 476. * Ibid. p. 478. 

* Page 329 of his work. 
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of the covered way, and consequently the establisliment 
of the breaching-batteries impossible : if this were so, 
we should permit him to despise all the earlier opera- 
tions of attack ; but, doubting the impregnability of a 
place so defended, we seize the advantages he relin- 
quishes, and proceed, with confident hope of success, 
in an enterprise which we consider already far ad- 
vanced, although he may aflFect to think it but just 
commencing. 

39, As soon as the enemy's ricochet batteries open, 
the ordnance should be removed from the barbets, and 
the guns placed to fire, through embrasures, on the zig- 
zags. These guns should not be used to cannonade the 
batteries of the enemy, but to retard as much as pos- 
sible the progress of the trenches : and the author is 
convinced that a sufficient number of pieces of ordnance 
may be preserved for this purpose, notwithstanding the 
formidable ricochet fire of the besiegers; for one or 
two, placed in the salient angles of the bastions and 
demilunes, will be pretty well covered by the adjoining 
faces ; and several pieces, placed upon the faces, may be 
covered by traverses as at A, A, fig. below. It is true that 
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these lessen the capabilities of defence, by the space 
they occupy on the rampart; but as that space is 
chiefly required for musketry, we may, by a very simple 
expedient, provide for this, by making cuts about three 
feet wide^ within the interior slope of the parapets, 
opposite to the ends of the traverses, placing infantry 
at pleasure in these spaces. Guns may also be placed 
on the curtains in situations which cannot be directly 
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battered at all, nor seen obliquely unless the demilune 
have flanks. M. Cormontaingne, in his * Mernorial pour 
la Ddfense des Places, et sur V tJsage a faire de VArtiUeriey 
pendant un Sihge^ makes urgent reference to this appli- 
cation of ordnance; and we call in the aid of his 
opinion in the following quotation : — '* When the enemy 
is in a situation to counter-batter the faces of the bas- 
tions, there is no part of the ramparts so proper for 
placing artillery as the curtain : it cannot be directly 
battered, because it is covered by the ravelin ; nor can 
it be cannonaded obliquely, unless that work have 
flanks ; and, on the other hand, ordnance placed on the 
curtain may be directed on the zig-zags. By placing 
the ordnance on this part, the faces are left clear to 
receive more infantry, the fire of which is of such 
importance to support the defence of the covered 
way." • 

40. In short, without direct fire there can be no 
accuracy. The uses of shells fired at elevations, in the 
defence of places, have had a full share of the considera- 
tion of those who have written on this important subject. 
M. Cormontaingne says that, " shells fired in that manner 
do little injury, either to the trenches or to the besiegers ; 
that not more than one in a hundred fall in their 
works."*" Another celebrated work'' contains an ex- 
cellent observation in regard to the secondary uses of 
mortars in the defence of places, ** Mortars are very 
useful, because they may be placed in less exposed situ- 
ations than guns; but the ranges of mortars are so 
uncertain that, though they may be considered as power- 
ful arms to second cannon, they cannot supersede them." 
This is well known to every man of experience, and we 
might quote our own practice instead of such authorities, 
to show it ; but as M. Carnot is fond of appealing to 
these authors for support, and may undervalue illustra- 
tions from British practice, we refer h^m to authorities 



• Vol. iii. p. 195. »» Vol. iii. p. 189. 

« * Traits de la Defense des Places, avec des Reflexions sur les Principes de 
rArtillerie,' p. 94. 
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which he cannot object to receive, because he qnotes 
most of them himself. 

41. Were it consistent with the arrangement which 
the author has prescribed to himself, he would notice 
here the accessary uses, recognised in all treatises, and 
practised on all occasions, of stone-mortars, small mor- 
tars, hand-grenades, &c. ; but, as these come more pro- 
perly under the next head, we shall not now enter 
further upon the particular uses of these natures of 
ordnance, than merely to remark that they are reciprocaL 
If the besieged fully man their covered ways, parapets, 
and ordnance, they will be at least as much exposed to 
the eflfects of vertical fire as the besiegers ; and, if they 
do not, the attack may be pushed forward with less cir- 
cumspection, and consequently with greater rapidity. 
M. Vauban admits fully the use which may be made of 
vertical fire in attack, when he says, " As stones and 
grenades discharged from mortars are more destructive 
than shells, the besieged should provide themselves with 
wicker bonnets wadded in the inside, and the bottom 
well stuffed with hay." Such a cover for the head would 
be an effectual protection against M. Carnot's vertical 
fire. M. Vauban proceeds further, in admission of the 
uses of vertical fire in attack, to direct that, " splinter- 
proofs should be constructed at the bottoms of the ram- 
parts, in the ditches, and covered way, for shelter from 
the shells and stones thrown in by the besiegers." * Yet 
M. Carnot quotes this passage (p. 317) as recommending 
the use of stone-mortars in defence^ and, suppressing the 
last part, makes no reference to the reciprocal uses of 
this accessary. M. Cormontaingne observes upon the 
use of stone-mortars in attack, that " if they be well 
served, particularly during the night, they will do more 



' " On se fera de petites places, de distance en distance, joignant le parapet, 
qu'on recouvrira par leS palissades appuy^s et rang^es en appentis, et par les 
loges de rondins de bois et de madriers enfonc^es dans les taluts des remparts, 
et au bord des fosses et des traverses, comme on en voit dans la planche 3. 
Quand Tennemi commencera k tirer des bombes et des pierres, il faudra tenir 
la garde dans ces lieux couverts."— * De la Defense des Places Fortes,' vol. ii. 
p. 116. 
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execution than guns or mortars, and facilitate infinitely 
the attack of the covered way."* 

42. The appeal which M. Camot makes* to the 
powers of the engines used by the ancients, in support 
of his reasoning, is most absurd, and for any pur- 
pose of practical utility imdeserving of notice ; but, in 
analyzing his treatise, we are obEged to answer his 
supporting illustrations. 

M. Camot quotes M. Folard's well known prejudice 
in favour of the arms of the ancients, to support the 
new doctrine ; but M. Folard's enthusiastic, fanciful 
mind, never led him to recommend their adoption, 
excepting as accessaries to second modem weapons: 
he only asserted the superiority of the ancient arms 
over muskets ; but such superior powers as M. Carnot 
ascribes to discharges at hign elevations from cross-bows, 
scorpions, &c. would indeed render fortified places, so 
defended, perfectly impregnable. He says, (page 348) : — 
« A man anned with a crossbow may easily discharge an 
arrow every minute, which is 1440 in twenty-four hours. 
Supposing then that the besieged employ 200 cross- 
bow men, there would be 288,000 arrows discharged 
from the ramparts in that time. But it has been 
shown," he says, "that at least one arrow in every 180 
will take effect, whence of the whole number thrown, 
1600 will do execution, from which it follows that 1600 
men will be put hora de combat daily. Supposing 
this defense rapprochSe to continue only ten days, the 
besiegers," he calculates, " will have lost 16,000 men, and 
it would be easy to double the result by augmenting 
the number of cross-bowmen." 

43. In opposition to these wild speculations in favour 
of resorting to the practice of the ancients, we must, 
as he has led us to it, make some observations on the 
influence which the invention of artillery has produced 
on the methods of conducting, and the duration of 
sieges. The first use made of artillery in Europe was 
by the Moors at A.lgeziras, which town was besieged, in 



• Vol. ii. p. 126. *» Page 347. 
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1343, by Alonzo King of Castile ; the defence was 
protracted to a very long period by the advantages 
which the besieged derived from the nse of these 
formidable engines. This celebrated siege, at which 
were displayed on both sides many remarkable in- 
stances of courage and skill, attracted the attention 
of all Europe, and adventurers from most parts of 
the continent voluntarily served under King Alonzo's 
banners. The superior effects of fire-arms in defence 
were thus witnessed by a number of warriors from 
most of the European nations, who, on returning to 
their respective countries, soon circulated the destructive 
secret ; and accordingly we find that, very soon after 
this memorable siege, artillery began to be used in 
most of the armies of Europe. At Cressy, in 1346, by 
the English ; at the siege of Romorantin, by the Black 
Prince, in 1356; and at the defence of Chioggia, in 
1379, iDy the Yenetians. These were events in which 
the introduction of a new arm, totally subversive of 
all the ancient modes of warfare, had, like every other 
novelty, to combat with deep-rooted prejudices in 
favour of the existing practice, which, slowly yielding 
to the gradual innovation, long acted in concert with 
it, exhibiting comparative effect, and powerfully attract- 
ing general notice. That this was the case, we learn 
from the tone in which the writers of that time exclaim 
against the introduction of artillery, as a total viola- 
tion of all fair warfare. But, setting aside general 
reasoning, upon a subject which may be better sup- 
ported by an appeal to facts, we are called upon, by 
M. Carnot's observations, to take a view of the modes 
of attack and defence practised by the ancients. 

44. The great cause of the superiority of defence 
over attack, previous to the invention oi gunpowder, 
arose from the insuflSciency of the catapultse and balistae 
of the ancients to breach walls, and, consequently, the 
necessity of advancing to the very base of the enclosure, 
in order to apply the battering-ram. This formidable 
engine could neither be placed nor worked, whilst the 
besieged maintained themselves on the tops of their 
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walls, without very severe loss; and many protecting 
precautions were resorted to in order to cover it from 
the showers of missiles to which it was exposed, and 
to defeat the expedients practised to disturb its opera- 
tion. Thus the chief purpose of the works of attack 
was to favour the approach of the ram. The earthen 
mounds, and towers, which the ancients constructed 
to command the walls of the town, were raised to force 
the besieged to withdraw from them; whilst the tor- 
toises, mantlets, and galleries, served to cover the 
assailants from the missiles discharged from behind 
the rampart, or which might still be thrown from 
its summit. When the besiegers had succeeded in 
filling up the ditch, and had placed the ram in battery, 
a place seldom refused to capitulate, unless the part 
threatened to be breached was cut off by an interior 
wall or retrenchment. This general principle of attack 
was observed with little variation at the earliest sieges 
we read of ; and we find that Demetrius and Epimachus 
in besieging Ehodes, Marcellus and Appius in attacking 
Syracuse, only improved machines which had been 
used long before, and are mentioned by writers of 
the earliest antiquity. 

Thus, a simple wall with towers was sufiScient to 
resist for a considerable time the efforts of a large army, 
and force it to undertake immense works, before any 
attempt could be made to open a breach. The difficulty 
of effecting this constituted the great security of places : 
it either exposed the assailants to be crushed by missiles 
thrown from the ramparts, or it obliged them to under- 
take stupendous works to cover the advance, and protect 
the operations of their breaching-engines. Such, for 
instance, as the tower of brick which C. Trebonius 
caused to be raised at the siege of Marseilles under cover 
of a vinea, (a roof or covering of planks and hurdles,) 
to command one of the towers of the place ; the im- 
mense mound thrown up by Flavins Sylva at the siege 
of Massada, and the tower erected upon it to command 
the place ; the prodigious pile, eighty feet high, and 
three hundred wide, constructed by Caesar in twenty-five 
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days at the siege of Bourges ; and many other vast 
works used in besieging places. 

45 . When fixed structures were not found to succeed, 
the alternative was still more astonishing, viz., moveable 
towers, some with a battering-ram below ; others fur- 
nished with casting-bridges to lower upon the walls, 
and thus form passages to the place. The moveable 
towers with casting-bridges, used by the Eomans at the 
siege of Jerusalem ; Caesar's turres mobiles used at the 
siege of Namur ; the Helepolis of Demetrius at the siege 
of Ehodes, were all stupendous machines, whether we 
consider their structure or the prodigious force required 
to move them. Such works are indeed truly astonish- 
ing ; and, having been resorted to for the purpose of 
counteracting the eflfects of what M. Carnot calls verti- 
cal projections, are certainly calculated to give a strong 
impression of the power of ancient arms in ancient sieges ; 
but the calculation he makes of their powers, (p. 348,) for 
modem defence is perfectly absurd. 

46. M. Folard has indulged some fertility of fancy 
in his treatise on the modes used by the ancients in 
attacking places : he endeavours to show, that trenches, 
galleries, parallels, or places of arms, were applied much 
in the same manner as at present, in order to approach 
to the walls of the place. The ancients undoiibtedly 
used various expedients to cover themselves against the 
missiles of the besieged — such as the Vinea, the Pluteus, 
the Musculus, the Porticus, the Testudo, &c. ; but they 
certainly did not advance towards the place by digging 
trenches. The attack was always made by first estab- 
lishing a command over the walls of the place. This 
was generally effected by raising mounds of earth, 
timber, &c. : when this mode was not practised, towers 
were either erected close to the walls under vineae, or 
constructed at a distance from the place, and moved 
forward by mechanical means. The galleries which 
M. Folard converts into parallels and approaches, in 
his interpretation of Poly bius's account of the siege of 
-^gina, were only covered communications made as 
usual under musculi^ testudines^ or some other defensive 
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macliine. The obscure account which Polybius gives of 
this siege* is but a fragment, and does not bear the 
superstructure which M. Folard has founded upon it^ 
It appears, even from this fragment, that the attack 
was commenced by pushing forward a musculus and 
a battering-ram against each of the two towers attacked ; 
and that the communications were made afterwards by 
tortoises covered with hurdles, 

47. M. Camot has imbibed many of these prejudices 
in favour of the defensive powers of ancient arms. M. 
Folard says, " all prejudice apart, this arm (the cross- 
bow) is infinitely more destructive than our musket ; its 
force being at least equal, and its effect more certain." 
But our author's assertion that 200 arbaUtriers would 
put 1600 men of the besiegers hors de comhat daily,*" 
is going much further than ever the prejudiced Folard 
ventured to retrograde upon the path of improvement. 
M. Gruichard gives more correct readings of the practice 
and character of ancient sieges ; and to all those on 
whom the reasoning of Camot, supported by the fancies 
of Folard, have had any effect, we recommend the peru- 
sal of that work, as a sensible antidote. M. Guichard 
says, (page 13,) " I have examined, in the original lan- 
guage, the passages upon which he (M. Folard) supports 
his system, and soon convinced myself that there is no 
authority for what he asserts, and that the authors 
express themselves very clearly upon the subjects they 
have undertaken to explain."*^ We might extract 
many other observations bearing with equal force upon 
the erroneous conclusions M. Folard has drawn ; but it 
is quite idle to compare modern and ancient modes of 
warfare, for any purpose of practical utility. The in- 
vention of gunpowder soon tiirned the balance in favour 
of attack, and the introduction of the ricochet system 
has confirmed this superiority. All M. Camot's theory 
and ingenuity are insuflBcient to restore the equilibrium 
or destroy this preponderance. His suggestions, if 



• Book ix. chap. 8. *» Folard's Polybius, vol. ii. p. 169. 

• Ibid. p. 60. ^ * M^moires Militaires.' 
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strictly followed, would on the contrary turn the scale 
more in the direction of their present inequality, from 
the little vigour he proposes to exert in the first stages 
of defence. The introduction of artillery gives a mo- 
mentum, equal to that of a battering-ram, to a cannon 
ball, which may be projected with such a degree of 
accuracy as to enable us to injure defences at very con- 
siderable distances. The largest battering-ram we read 
of was 120 feet long, and, including a head of cast iron 
of 1 J ton, was about 35,000 lbs. weight. Supposing it to 
be worked by 500 men, each exerting a force of 70 lbs., 
the force or momentum produced by their action, when 
the ram moves one foot per second, is about 35,000 
lbs. — The momentum of a 24-lb. shot, moving with a 
velocity of 1500 feet per second, is about 36,000 lbs. 

48. The invention of gunpowder thus proved utterly 
destructive of all former modes of war ; and the gradual 
improvements made in artillery, and in the science of 
atteick, explain the causes of what M. Camot considers 
so extraordinary, when he asks, (page 327,) " from what 
cause does it happen that the strongest places are com- 
monly taken after sieges which rarely exceed six weeks, 
and generally last only 22 or 23 days? " The use of 
gunpowder is the cause which has produced the short 
duration of modern sieges : and it is quite useless and 
absurd to attempt any comparison between the obsolete 
and the existing practices, with any hope of improve- 
ment.* In the present excellent state of artillery and 
of the science of attack, sieges of places, as far as they 
are strong from art only, are the most certain operations 
of war, if attacked with suflScient means ; and we may 
rest assured that, when these enterprises fail, it most 
commonly arises from having undertaken them with 
inadequate resources. 



' " Quoique les belles defenses n'aient jamais ei6 communes, il faut convenir 
qu'elles ^toient cependant moins rares, je ne dis pas chez les anciens dont les 
mceurs, les usages, le syst^me de guerre, la nature de leurs armies et Pesp^ 
de leurs armes ^toient si differens des ndtres, quHl seroit ridicule de vouloir 
Stahlir une comparaison entre ces temps recules et Vepoque presents, mais chez 
les peuples modemes, qu'elles ne I'ont 4t4 dans les demiers temps.'* — St Paul, 
' TKdt6 Complet de la Fortification,* p. 384. 



Chap. I.] BY VERTIOAL FIRE. 33 

49. The bearing of M. Camot's reasoning is to as- 
cribe the greater duration, and more frequent failure of 
sieges in ancient than in modern war, rather to superior 
vigour and resolution displayed by the defenders than 
to. any inherent superiority in the means used in modern 
attack. It is upon this conclusion that he grounds his 
project for adopting vertical fire as the basis of defence, 
and the use of the ** armes blanches'^ for its consummation. 
Let us, therefore, take a view of the duration of some of 
the most memorable sieges that took place before artil- 
lery was used, and compare them with the periods of 
resistance which the same places made against the mo- 
dern means of attack. 

50. Calais was reduced by Edward III. by famine, 
every attempt to take it by force having failed. The 
Duke of Burgundy also failed before it in 1436. But 
the Duke of Guise attacked it in 1558, breached the 
walls with his artillery, and took it in eight days. 

Edward III. besieged Toumai in 1350 with a very 
large force, but failed in the attempt, and was obliged 
to extricate himself from a very critical situation by 
concluding a truce which reUeved the place. But in 
1581 it was breached by the Spaniards tmder the Prince 
of Parma, after a few days of open trenches : the assault 
was repulsed, but the place, incapable of further resist- 
ance, was, nevertheless, forced to surrender. 

The first use of artillery made by the English at sieges 
was by the Black Prince at the siege of Eomorantin in 
1356. The first attempts against it were made in the 
old way, and repulsed ; upon which the engineers 
caused some batteries of camwn to be erected, by which 
the place was set on fire, and soon forced to capitulate. 

Tnouars (formerly considered the key of Anjou and 
Poitou) was besieged by the Conn6table Duguesclin in 
1372, and soon reduced to extremity by the fire of the 
besiegers ; the besieged, " ne trouvant plus dHasyle contre 
Vartillerie franqaise^^ agreed to capitulate, if the King of 
England's army did not arrive before the 29th of Sep- 
tember : it did not arrive, and Thenars surrendered. 

Belisarius attacked Naples in 536, and, having failed 

D 
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in every eflfort of force, was about to abandon the enter- 

i)ri^e, when the discovery of an aqueduct or conduit, 
eading to the place, suggested an attempt by stratagem. 
The conduit was enlarged, and in this way 200 men, 
being introduced into the town, obtained possession 
of two towers, and at length the place was taken.* But 
Ferdinand's great Captain Gronsalvo de Cordova reduced 
Naples by means of gunpowder. Upon the approach of 
the Spaniards, the French retired into two castles, and 
made a defence which would most probably have resisted 
the means used by the besiegers; but an intelligent 
warrior, Pierre de Navarre, Eaving communicatel to 
Gonsalvo the nature and use of mines, was employed to 
try their effect upon this occasion. They were applied 
with success, and the place was taken in consequence. 

The defence of Rhodes is justly celebrated as perhaps 
the most remarkable in ancient times. Demetrius, sur- 
named Poliorcetes (destroyer of towns), after being a 
whole year before it, was frustrated in his attempt in 
consequence of the destruction of his stupendous works 
by fire. He then pushed forward his celebrated Hele- 
polis, or movable tower, the effect of which was defeated 
by a Rhodian engineer, who having caused a subterra- 
neous gallery to be dug in the ground over which the 
tower was to be dragged, it sunk in the earth, and 
could not be moved.^ — The siege was raised in conse- 
quence. 

In 1308, Rhodes was besieged by the knights of St. 
John of Jerusalem, assisted by most of the powers of 
Europe, and the place was not finally reduced until the 
expiration of four years. But it was taken in a com- 

?aratively short time by Sultan Soleym4n I. in 1522. 
'he besieged at first made many successfiU sorties, which 
so discouraged the Turks that Soleymftn called before 

•It is very remarkable that, in 1442, Naples was taken much in the 
same way by the Kii^ of Arragon. Prince Eugene's success in getting a 
considerable number of men introduced into Cremona through a common 
sewer, is another remarkable instance of this nature at sieges, though he did 
not ultimately succeed in taking the place. 

*» Vegetius. But Vitruvius says this was effected by throwing quantities of 
water, mud, and loose dung, upon the ground over which the tower was to be 
dragged, to destroy the solidity of the foundation. 
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him, nnarmed, those whom he considered to have 
behaved ill, and surrounding them with his guards, 
reproached them in the strongest terms, and even 
threatened them with instant execution. This produced 
the desired eflfect, and the subsequent conduct of the 
troops washed oflF the ignominious stain. The trenches 
were pushed forward with vigour, and so guarded that 
sorties could not be hazarded. A large breach was 
then made by mzW, and an assault attempted : it was 
repulsed. A general assault was then made ; this also 
failed : repeated attacks were carried on till the middle 
of winter, when the place was obliged to surrender 
from the effects of the mines and ordnance, and from 
the want of amunition on the part of the besieged. 

51. M. Camot quotes a great many instances of bril- 
liant defences from ancient and modern history to 
support his doctrine, and to show that the defence by 
" armes blanches'^ is more brilHant, efficacious, and suc- 
cessful than by fire-arms. Some of these instances are 
very partiallv stated : for, to make a fair comparison of 
the means oi attack and defence, he should not have 
adduced sieges which were raised in consequence of 
succours thrown in, nor should he have omitted to notice 
any gross error or weakness on the part of the besiegers 
that can account for the failure of the enterprise. Let 
us look a little into the instances mentioned by M. 
Camot, and we shall discover many circmnstances 
destructive of an impartial comparison of the pure ques- 
tion of attack and defence. It is true that some of these 
places had held out a considerable time before the 
relieving operation took effect, but it does not follow 
that they would not have fallen : and it appears, from 
the very cases M. Carnot has quoted, that, from the time 
artillery began to be used, sieges became shorter in pro- 
portion as gunnery was improved. 

M, Camot quotes the following, ^ 

among many other sieges. Kemarks. 

Bennes ; besieged by the Duke The place was relieved by Ber- 
of Lancaster, 1357 : not taken. trand du Guesclin, who threw in 

large succours. 
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Compiegne; besieged by the 
English, 1430 : raised. 

Belgrade ; besieged by Stdtan 
Amurat II. 1439 : raised. 



Beauvais; besieged by Charles 
le Hardi, 1472 : raised. 



Mesi^res; besieged by Charles 
v., 1520 : raised. 



Marseilles ; besieged by Bour- 
bon, 1524 : raised. 



Landrecies; besieged by Charles 
v., 1543 : the siege failed. 



By the advanoe of Vend6me 
€ind Xaintrailles. 

Was actually taken ; but after- 
wards lost by the misconduct of 
the troops, who, thinking them- 
selves masters, imprudently dis- 
persed about in the town. 

Misconduct. The place was 
not completely invested, and suc- 
cours were thrown in. Charles, 
seeing his error when too late, 
raised the siege. 

Defended by the Chevalier de 
Bayard. In three weeks the 
place was breached, and in ex- 
tremity ; but was saved by a 
singular stratagem, which de- 
ceived the besiegers, and suc- 
ceeded in occasioning the raising 
of the siege. 

A breach made ; but the place 
relieved by Francis I., who, by 
destroying the mills, forced the 
Constable to raise the siege with- 
out a battle. 

Succours thrown in by Brissac 
without the loss of a man ; and 
again relieved by Martin du Bel- 
lay. 



Landrecies ; besieged by Prince By the victory of Denain under 
Eugene, 1713: raised. Villars. 



Metz ; besieged by Charles V., 
1552 : raised. 



Misconduct of the besiegers in 
being deceived by a letter sent 
by the governor to his King, pur- 
posely to be taken, stating that, 
as the enemy had attacked on 
the strongest side, he was easy ; 
the plan was altered as expected, 
and the attack directed against a 
stronger part. Although breach- 
ed, t£e place was not assault- 
ed. Misconduct evident from 
Charles's speech to his troops. 
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Harlem ; besieged by tbe 
Spaniards, 1573. 



Ostend, besieged by the 
Spaniards, 1601. 

Eochelle, Louis XIII., 1627. 

^ Candia, defended by the Vene- 
tians during two years, against 
the Turks, 1667. 



Siege badly conducted. Attempt 
to take a ravelin, not breached, 
by a portable bridge, which not 
being long enough, the attack 
failed. The place was not com- 
pletely invested, and succours of 
every kind thrown in ; but it was 
at length taken. 

The besieged constantly suc- 
coured by sea. 

Heduced by famine in strict 
blockade. 

Defended by Morisini. Suc- 
coured by the French under the 
Due de Noailles, who in a sortie 
destroyed the works, spiked the 
cannon, forced the lines of the 
besiegers; but a bastion being 
destroyed by the blowing up of a 
magazine, from the carelessness 
of a French soldier, the Turks 
took advantage of the confusion, 
and made a successful attack: 
upon which Noailles embarked 
his troops, and the place sur- 
rendered. Here the French first 
learnt the use of parallels, and 
thence improved in the science 
of attack, which Vauban per- 
fected. 



These observations will show that M. Carnot*s his- 
torical illustrations are not im;partiallv applied. 

52. We now come to the period which proved further 
destructive of the balance between attack and defence, 
viz., the introduction of the ricochet system by Vauban. 



Uaestricht, 1673. 



Invested June 10th, trenches 
opened on the 17th. Vauban 
here first used parallels and places 
of arms to repel sorties, which 
had been introduced at the siege 
of Candia, 1667, by a renegade 
Italian engineer ; from this time 
sorties have not usually been 
successful. The place capitu- 
lated on the 29th. 
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Yalendennes, 1677. Trenches opened on the 9th of 

March. On the 17th a crown- 
work carried, and the troops 
penetrate into the place, gain 
the ramparts, turn the guns, de- 
scend into the place after the 
besieged ; pursue them from re- 
trenchment to retrenchment, from 
street to street, gain possession 
of some houses, are supported by- 
fresh troops, and the place is 
forced to surrender at discretion. 

Philipsbourg, 1688. Taken in twenty-four days. 

Ath, 1697. Invested 15th May; on the 

27th, ricochet batteries opened; 
June 1st, battery in breach open- 
ed ; on the 5th, the place capitu- 
lated. 

Brisach, 1703. Taken in thirteen days, 

53. In regard to the display of vigour and resolution 
in personal conflict, which M. Camot seems to think 
comparatively deficient in modem defences, it is clear 
that the invention of gunpowder has narrowed the 
opportunities of displaying those qualities in the opera- 
tions of a siege, properly conducted, more than in any 
other military enterprise. There is no opportunity for 
personal conflict excepting in sorties, which, we have 
already shown, prove too frequently but a waste of life 
and valour, and in the defence of breaches, where also 
there is that to encounter which the ancients were not 
exposed to. M. Camot's object in quoting so many 
sieges is to show that the defence of places by ** armes 
blanches" has constantly been more brilliant, more effica- 
cious, andof longer duration than by armes hfeu. " What," 
he says (p, 239), "has the invention of powder, or the 
new process of attack, to do with the vigour and reso- 
lution that were used by the ancients? These," he 
observes, " may alter the means, but not the principles 
of resistance." 

54. Now here we differ from M. Camot ; and, to cloife 
properly with this assertion, we have rather fully com- 
pared tne ancient with the modern means of attack, for 
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the purpose of showing that the general principles as 
well as means of defence are altered, and that both 
are inferior to those of attack when directed by scientific 
intelligence, and furnished with suflScient means. What 
can personal vigour and resolution do against the estab- 
lishment of the ricochet batteries, and all the process of 
attack, until it come near enough to be checked by 
sorties ? The defence by " armes blanches'' can be only 
applied to the defence of a breach ; but a breach may 
always b« made, whatever be the vigour, resolution, or 
strength of the garrison. The only means to oppose 
and retard the opening of a breach are by a powerful 
fire of artillery in the first instance, then by counter 
mines, and occasionally by sorties. These may, at a great 
sacrifice, retard the operation, but cannot altogether 
defeat it. Do not these alter the principles as well as 
the means of defence ? The sieges of the ancients gave 
occasion for a great many personal conflicts from the 
beginning of the enterprise ; and so did modern sieges 
until parallels or places of arms were formed, to protect 
the approaches and repel sorties : but there is now no 
such field for personal prowess, and a place may cer- 
tainly be breached and exposed to the consequences of 
an assault without giving the besieged any favourable 
opportunity of displaying personal exertion with ^^armea 
blanches'' Up to this period a siege is now carried on, 
as the French say, "jt?ar industrie" which, instead of 
being secondary, as M. Camot says, to the objects of 
personal valour, aflfords the means which introduce the 
display of it ; and we cannot see that his reasoning can 
attach to anything but the defence of a breach. With 
this, also, gunpowder has, or at least ought to have, a 
great deal to do ; for the guns that made the breach 
can render it practicable : they can prevent the besieged 
from closing it by exterior obstacles, and the interior 
defences may be molested by shells, stones, &c. M. 
Carnot applies personal valour and determination less, 
in the first instance, to the defence of a breach than we 
should do. He proposes (p. 333, 4to. edition) to have 
fifteen or twenty ^'pierriers blindes" ranged round the 
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breach as a focus, and to keep near them, also under 
cover, a coi'ps d'Slite ready to march forth. When the 
besiegers' troops put themselves in motion to advance 
to the assault, M. Camot recommends that the troops 
should be withdrawn from the rampart, in order to allow 
the stone-mortars to act. It is evident, he observes, 
that the enemy either will not arrive, or if he does, that 
it will be in disorder, after immense loss from the fire 
of the stOne-mortars. 

" Upon this the fire should suddenly cease, the corps 
d'Mite march forth and charge the enemy, who will very 
soon be driven from the field of battle, whilst a good 
sortie will take them in flank and rear, destroy their 
epaulement," &c. This is indeed a sweeping clause in 
M. Carnot's theory, and there needs no comment to 
show that it is the most fallacious part of his doctrine. 
The way to oppose an assault is undoubtedly to render 
the breach as inaccessible as possible, by every obstacle 
that can be applied, and to hurl upon the storming 
party quantities of stones, live-shells, grenades, com- 
bustibles, &c. ; and some of the expedients proposed by 
M. Camot for these purposes, and practised by the 
French in the Peninsula, are among the best parts of 
his elaborate treatise. He recommends Cp. 310), that the 
breach should be strewed with crows-feet, harrows, 
chevaux-de-frise, &c. ; and that when the assault is 
about to be made, or expected to take place, the be- 
sieged should form a barrier on the summit of the 
breach, of strong six-pointed crow's-feet, made of wood 
armed with iron points, firmly fastened to each other : 
that when the storming party advances to the assault, 
it should be assailed with a prodigious quantity of com- 
bustibles and any other destructive missile that can be 
procured ; and that a deep trench, previously dug and 
filled with tarred faggots, and other combustible mate- 
rials, should be set on fire when the storming party is 
about to mount the breach. He also recommends 
(p. 297) cuts to be made into the parapet, on the flanks 
of the breach, from which the besieged can either fire, 
or drop shells upon the assailants : an expedient which. 
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after the breach is carried, will prevent the enemy from 
extending himself, by sapping in the parapet, toward 
the shoulders and gorge of the bastion, to the attack 
of the retrenchments. But whatever obstacles be 
applied to close the breach, they will inevitably be 
destroyed, broken, or deranged by the heavy fire from 
the breaching-batteries established on the crest of the 
glacis, which is always the immediate prelude to an 
assault. Consequently, little reliance should be placed 
on any other means than the personal valour and de- 
termination of the troops actually placed behind these 
obstacles, who should there use the most determined, 
devoted exertions to prevent the enemy from gaining a 
footing on the breach. According to M. Camot's method 
of opposing an assault, a footing might be gained, and 
a lodgment partly formed, before the corps d'elite could 
be drawn out from their cover, and march forth to 
"balayer'* the rampart; and when once a footing is 
obtained, or a lodgment made, it is not easily recovered 
by the defenders, if proper measures have been taken to 
support the assault : the attempt is always very bloody, 
and seldom successful. 

65. M. Camot inserts a long quotation from the 
Sieur Antoine de Yille's * IngSnieur parfait,' published in 
1629, which, he says, only requires some modifications 
in consequence of the improvements that have been 
made in fire-arms since the period at which this work 
was written. This passage commences in the original 
(book iii. part ii. p. 372) with an enunciation (which 
M. Camot suppresses, as he does several other parts of 
the passage), which shows how completely the author'js 
directions must be considered, as indeed tney are, obso- 
lete. " In proportion," says M. de Yille, " as the enemy 
makes a breach, the besieged should endeavour during 
the following night to xmdo his work, to restore, and 
re-form the rampart." Whoever reads this passage in 
the original will perceive that very little of it can 
apply to the defence of a breach made by a battery 
established on the crest of the glacis, in a face whicn 
has been ricoched from the commencement of the siege, 
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and whose acting flank is directly coimterbattered, and 
also enfiladed from the third parallel. It were madness 
indeed to attempt to defend a breach made in this 
regular way, unless the besieged have a retrenchment. 
M. Carnot may adduce, and the reader of this work 
may recur to, the sieges made in the Peninsula, in 
opposition to this assertion; but we have the public 
authority of a very distinguished British Engineer 
(Colonel Sir John Jones) to remark, that those sieges 
having been undertaken and executed under circum- 
stances and deficiencies which did not admit of regular 
attacks according to established rules, cannot be received 
as cases which afford any reason for departing from 
long-established practice ; and that the defence of the 
breaches at Badajoz, which has thrown some popular 
lustre on M. Camot's work, could not have succeeded 
against an attack conducted, throughout, according to 
a regular process. M. Carnot may perhaps dispute 
illustrations from British talent and experience, or we 
should have presented him with further references to 
facts contained in Colonel Jones's excellent work, in 
support of other parts of our reasoning. 

66. In recapitulating his new principles of defence, 
M. Carnot says (p. 422) : " If, when tne besiegers had 
established their ricochet and mortar batteries, the 
besieged had withdrawn from the ramparts all their 
ordnance, excepting that placed in the ' batteries blin- 
dees ' and casemates, — if he had also withdrawn all the 
men whom he could not put under cover from the fire 
of the enemy, and thxit oj the place, — there would have 
remained for the last periods of defence many disposable 
pieces of ordnance, and a great many brave men then 
no more." 

This may be true ; but the corresponding conclusion 
may be drawn, that such a forbearing system would very 
much facilitate the early stages of the siege, whilst it 
could not prevent the ulterior operations. For the 
author has shown that the vertical fire of musketry is 
impotent — that the ranges of stones are exceedingly un- 
certain — and that the descent of 4-oz. balls, discharged 
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from mortars, would not put men hors de combat. If the 
weight of the balls be increased, the number must be 
dimmished accordingly, and the chances of hitting be 
diminished in proportion. 

57. M. Carnot closes his subject by noticing, and 
certainly favouring, ^p. 349) a singular idea of a M. 
Flachon de la Jomanere, who proposes to pour upon 
the besiegers, when they are about to crown tne covered 
way, an enormous quantity of water from powerful en- 
gines, which, he says, will make the soil so liquid that 
it cannot be worked ! It may be said, that if any com- 
mentator on M. Camot's work had ventured such a 
satire upon his project, he might fairly be suspected of 
a wicked design to treat the author and his system with 
the greatest contempt and indignity. 

58. There can be no doubt that a place, defended in 
the manner M. Carnot proposes, would be more easily 
reduced than if defended with intelligence, industry, 
and vigour, in the way directed by our great masters. 
The author admits, however, that stone-mortars, gre- 
nades, &c., have not been sufficiently used in recent 
defences, nor provided in the equipment for attack; 
but this is an error in practice, and not a deficiency in 
a written principle : for (as will be shown hereafter) 
the uses of these powerful accessories are recognised 
and enforced by all the great masters of the art, 
quite as far as they can be adopted with any advan- 
tage. 

59. Having endeavoured to show the fallacy of M. 
Camot's proposition for adopting vertical fire as the 
basis of defence, we shall proceed to inquire, in the 
next place, Whether the different sorts of fire which he 
includes under this general head, might, with any ad- 
vantage, be more generally used than is directed in all 
treatises on attack and defence. 

In considering this, let us first consult the works of 
all the great masters of the art, as to the application 
they propose of this powerful accessory ; and, receiving 
their directions upon this subject as established prin- 
ciples for regulating defence, proceed to consider whether 
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vertical fire ought to be more generally applied than 
they recommend ; and, if so, whether in M. Camot's 
plan for covering troops and ordnance from the fire of 
the besiegers, there be anything very new, either as to 
the situations he points out, or the objects and necessities 
for erecting these covers. 

60. In quoting Vauban's observations, M. Carnot 
carefully keeps out of sight some material parts of the 
passages to which he refers, because if he had given 
them entire they would divest much of his reasoning of 
all the charm of novelty. M. Vauban says Q Traits de 
la Defense des Places,' p. 109, edition par Foissac), " the 
first precaution in defending a place is, in my opinion, 
to place few people directly opposite to the parts to 
which the enemy is advancing, and to relieve them 
often, making the men keep close to the interior slope 
of the parapet, and forming the main bodies of the 
guards or troops on duty, on the right and left of the 
attacks. 

" The second precaution is, to construct, behind the 
parapets, triangular splinter-proofs, made of timber 
eight or ten inches thick, to cover the ordnance and 
troops from the stones and shells thrown in by the 
besiegers. 

'* The third precaution is, to make small excavations 
in the interior slope of the rampart, covering their en- 
trances by splinter-proofs. 

" The fourth, precaution is, to have in the place as 
many mortars as cannon, one-third iron for throwing 
shells, and two-thirds brass (with small chambers) for 
throwing stones and grenades. All these mortars 
should be mounted on wooden beds easily transportable, 
and their platforms, side-arms, and stores, always in a 
state and condition to be removed at pleasure. 

**The expense of this equipment cannot be very 
great, and will be productive of great service ; for if 
the enemy use stone-mortars, the besieged, being also 
provided with them, may give him more stones, as well 
as grenades, in return : from which it will probably 
happen that the enemy, suffering severely from this 
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retaliation, will cease this nature of fire, not having 
stones so much at hand as the besieged, who besides 
may cover themselves in the huts already described." 

61. M. Camot, in quoting this passage,* omits the 
three first paragraphs altogether, and materially alters 
the termination of the last. M. Vauban's petits couverts 
are not made near the parapet, as M. Camot states : 
they are constructed at the foot of the interior slope 
of the rampart ; and are, in many respects, so similar 
to M. Camot's syirtem of blindages, that he suppresses 
the main part in order to conceal the resemblance, and 
alters the termination of the sentence for another 
purpose. For this paragraph contains a very strong 
admission of the reciprocal uses that may be made of 
vertical fire, since it clearly expresses a readiness to 
abandon the use of stone-mortars in defence, if the 
besiegers will consent to relinquish it on their part. 
M. Vauban, we must recollect, was more experienced 
in attack than in defence : if, in the course of that 
experience, he had been much impressed with, or had 
ever witnessed, upon the whole, the superiority of 
vertical fire in defence, he would not have expressed 
himself in terms which, referring to the reciprocal uses 
that may be made of it, admit — what indeed must be 
evident to every experienced man-— that the besieged 
are most exposed to its effects. 

62. M. Cormontaingne's opinion and directions for 
the adoption of what M. Camot calls vertical fire, in 
defence, are shown in the following extracts from the 
^Memorial pour la Defense des Places,' p. 199, vol. iii. : — 

"All the ricochet^fire and musketry of the place 
should be directed on the working-parties employed 
on the zigzags ; and as the enemy are now witnin 
about seventy toises of the crest of the covered way, 
the nine stone-mortars should be placed in the salient 
places of arms instead of the eight-inch mortars. For 
it must be remarked, that when a shell falls, the men 
who are near it are obliged to lie down to avoid the 

■ rage 331. 
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splinters, as well as stones, which are blown about 
by the explosion : this therefore is the moment to 
use stone-mortars, the effect of which will be greater 
against men extended on the ground than when they 
are upright. 

" Large grenades should be discharged from mortars 
upon the third parallel ; and hand-grenades should 
be used against the double saps advancing towards 
the places of arms." 

In the chapter on the provision of ammunition, &c. 
for the defence of a hexagon, we find the following 
item : — "A cart-load of stones will furnish about fifteen 
rounds ; a suflficient number should be collected to 
supply 10,800 rounds." 

The provision of shells is rated (p. 240) at 3240 
eight-inch, and 1340 twelve-inch ; 364 carcasses ; and 
(p. 237) 8640 hand-grenades. 

M. Bousmard does not descend so much into these 
details ; but we can gather from his general directions 
what were his ideas of the secondary uses of elevated 
fire. 

He observes,* " Howitzers and eight-inch mortars 
should be placed in the salient places of arms to fire 
k ricochet, over the palisades, on the capitals, in which 
direction the shells will cross successively the zigzags 
of attack;" and, at page 205, he enforces strongly 
" the importance of elevated and vertical fire in 
defence." He observes in another part, " mortars and 
pierriers, being fired at considerable elevations, are 
more easily concealed and covered from the enemy's 
batteries than cannon, and, placed almost anywhere, 
will produce the advantage of reaching the enemy 
behind his parapets, epaulements, &c., and of destroy- 
ing the galleries for the descent into the ditch, where 
they are not made under ground." 

63. We extract the following passage from St. 
Paul,^ to show his opinion and application of vertical 



' * Essai G^n^ral do Fortification/ ed. Paris, torn, i. p. 189. 
»» * Traits Complet de Fortification,* p. 471. 
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fire in the defence of a hexagon, (page 471). — " Six 
howitzers should be placed in the salient places of 
arms of the front attacked ; and, together with light 
guns also posted there, keep up a cross fire, h ricochet^ 
on the zigzags of attack. As soon as the besieged 
perceive that the besiegers have commenced the con- 
struction of the howitzer batteries in the half-parallels, 
to enfilade the branches of the salient places of arms, 
the ordnance placed there should be withdrawn to 
such situations on the ramparts of the body of the 
place as are most advantageous for obtaining good 
ricochet fire on the approaches — a most important object, 
since through the approaches all communication with 
the parallels circulates. 

" Stone-mortars should now be used instead of mor- 
tars for iron balls. The short range of this nature 
of ordnance prevents their being used in an earlier 
stage of the siege : but, being capable of producing 
very great eflFect at short distances, they should now 
be put in activity as soon as possible. When the 
stone-mortars can no longer be used in the salient 
places of arms, they should be placed in the salients 
of the bastions and demilunes of the fronts attacked. 
This is the moment to give to this nature of ordnance 
all the activity it is susceptible of. For this purpose, 
it will be necessary to have large quantities of stones 
collected, not only in the salients of the bastions and 
demilunes, but also near the shoulders of these works ; 
so that, when the assault takes place, the whole crest 
of the glacis may be covered with showers of stones, 
case-shot, and feux d'artifice. 

" Mortars may now be used as pierriers, for it is no 
longer the time to throw single shells. As the fate 
of the place depends essentially upon the issue of the 
attempt to crown the covered way, the besieged should 
direct all their efforts against this critical operation. 

" If the enemy prefer to attack the covered way 
by assault,- all the fire of the place, as well musketry 
as ordnance of every nature, should open upon the 
columns of attack as soon as they begin to mount 
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the steps in the third parallel. But when the enemy 
have arrived near the crest of the covered way, the 
fire will suddenly cease, to enable the troops posted 
in the places of arms to meet the assailants upon the 
glacis. During this struggle, all the artillery of the 
place should keep up an active fire on the trenches, 
particularly on the zigzags, which the howitzers will 
ricochet:'' the stone-mortars alone remaining inactive, 
lest the stones should fall upon the defenders as well 
as the assailants. 

" When the besiegers have succeeded in crowning 
the salients of the covered way, whether by assault 
or by sap, the besieged, forced to abandon the salient 
places of arms, may now recommence the fire of the 
stone-mortars which were obliged to cease when the 
saps came so near as to render it impossible to fire 
upon them without injury to the troops placed in the 
salient places of arms. 

" This is the moment in which the besieged should 
apply all his means of defence, to hinder, or at least 
retard, the lodgment on the crest of the glacis. No 
effort should be neglected — no means spared. Torrents 
of stones, grenades, combustibles, &c., &c., should be 
poured without intermission on the besiegers." 

64. These quotations will show that there is nothing 
new in a very general application of vertical fire in defence. 
The extent and detail of means that should be provided 
for this purpose we learn from those works which are 
generally consulted, in estimating the ordnance stores 
required for the defence of a fortress. In the chapter 
on the Approvisionnement des Places, given in the 
French * Aide M^moire,' we find the following pro- 
portion of projectiles : — 

500 shells for each large mortar, 
600 shells for each small mortar, 

1040 baskets of stones for each pierrier, 

3000 grenades de rempart, 
20,000 hand-grenades. 

Upon the use of the hand-grenades the *Aide 



Chap. I.] BY VERTICAL FIRE, 49 

M^moire ' observes^ (p. 448^ vol. i.) :-—" The stone- 
mortars should fire 50 rounds a day from the time 
the enemy arrives at the third parallel. Two men in 
each of the five salient places of arms throwing 20 
grenades an hour, for five days (during which the 
enemy is within reach of hand-grenades), will expend 
24,000. 

" Four men on each breach, throwing 20 grenades 
every hour for three days, will expend 16,280, supposing 
there are three breaches." 

Durturbie, in his * Manuel de I'Artilleur,' (p. 296), 
allows a greater proportion of shells, grenades, and 
stones than the ^ Aide Memoire ;' and M. Coehorn's 
opinion and application of small mortars are acknow- 
ledged in the general use of the 4|-inch mortar which 
bears his name. 

65. There remains a very material observation which 
it is important to make (but which M. Carnot does not 
notice) as to the great uncertainty of practice with 
stone-mortars. M. Cormontaingne admits " that pier- 
riers can only be used at very short ranges ; — that if 
we were to attempt to employ them at greater distances, 
the increased charge would reduce the stones to powder, 
or break them into pieces so small, and scatter them 
so much, that very few would fall in the trenches.'* 
The fact is, that a charge of stones fired from a mortar 
must, at any range, be extremely uncertain, much more 
so than even the 4-oz. balls, and must scatter so much 
that but a very small proportion of them will fall in 
the trench aimed at ; whilst a great many, falling short, 
will undoubtedly take effect upon the deifenders in the 
advanced works over which the discharge is made — as, 
for instance, in using pierriers from the ravelin upon 
the trench cavaliers.* This arises from the diversities 
of weight, surface, angular shape, and specific gravity 
of the stones : for although the total weight of the 
charges may be pretty constant, yet the individual 



' See observations on this bad efifect of stone-mortars quoted from St. Paul, 
in art. 63. 
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stones, being very dissimilar in all these respects, will 
not range alike. It is for this reason that all the 
authorities we have quoted only use stone-mortars to 
fire upon the direct saps which are pushed forward 
upon the capitals of the salient and re-entering 
places of arms, and never perpendicularly at a single 
trench. 

Having considered all this, there can remain no 
doubt that the use of what M. Camot calls the different 
sorts of vertical fire, is recognised and strictly enforced 
by all the great masters, quite as far as it can be 
applied with advantage ; and if it has fallen into 
comparative disuse in some cases, it has arisen from 
unavoidable deficiency in equipment, or is a deviation 
from rule, which M. Carnot might have pointed out 
without pretension to novelty ; but this would not have 
answered his purpose. 



CHAPTER IL 



Observations on the General Application of M. Carnot's Prin- 
ciples OF Defence to New Fortresses, and on the Alterations 

WHICH he suggests FOR IMPROVING EXISTING PlACES. 

66. What has already been advanced, to prove the 
ineflScacy of vertical fire, and the fallacy of M. Carnot's 
plan for adopting it as a principal, instead of an 
accessory, may be applied further in judging the 
defects of the new system of fortification which he has 
brought forward, and of the alterations which he re- 
commends should be made in existing places, in order 
to adapt them properly to his new mode of defence ; 
for if the author has succeeded in showing that the 
proposition of M. Camot for defending ordinary places 
IS founded upon an erroneous estimation of the powers 
and uses of vertical fire, then the new works, and the 
altered fortifications which he has arranged upon the 
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same principle, are doubly defective, — they cannot be 
successfully defended by the means he suggests, and 
are not purely susceptible of any other. 

67. These main branches ot M. Carnot's doctrine 
are so inseparably connected in principle with each 
other, that the author cannot avoid noticing the re- 
maining heads of his theory, more particularly as his 
principles of construction, as well as modes of defence, 
are, in various degrees, gaining ground in quarters 
where we should not wish any doubtful, untried, or 
defective principles of defence to be resorted to. Pro- 
fessional discussions with foreign engineers have shown 
the author that M. Carnot has a great many disciples 
among them. It is not for us to desire that those who 
belong to nations most likely to be inimical to us, 
should turn apostates from the new doctrine which they 
profess ; but, if there be error in it, we should endea- 
vour to prevent its delusions from spreading in other 
quarters. 

The principles upon which M. Carnot establishes his 
new system of fortification, are the same as those he 
assumes in that part of his treatise which has already 
been considered. They are recapitulated, in the part 
we are now to notice, in a long discourse, * On the 
improvements of which the defensive art is susceptible by a 
more advantageous disposition of the parts of which the 
general systems of fortifications are composed^ 

68. In this discourse, M. Carnot proposes some very 
extraordinary abandonments (which it will be necessary 
to consider) of some fundamental principles of con- 
struction ; but as it would probably be unsatisfactory 
to most readers to find themselves brought to the 
judgment of questions . in principle, without reference 
to some test by which they may be tried, the author 
thinks it right to present them with a description and 
plan of M. Camot's new system, which he will then 
proceed to attack. We may then reason with greater 
certainty upon the character of the new project, and 
consider, without much chance of falling into error, 
the effect of those abandonments, which M. Carnot has 

E 2 
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proposed, of what have long been esteemed the main 
features of defensive strength. 

" The spirit," says M. Carnot,* " of this new system 
of fortification consists in procuring, by the particular 
combination of the parts which compose it, numerous 
debouches on all the avenues of the place, so that the 
besiegers may not be able to establish themselves near 
it without being exposed to be suddenly attacked, at all 
times, by the whole garrison. From these attacks the 
enemy will not be able to protect himself anywhere, 
without keeping troops constantly drawn out, ready to 
repulse any sortie the besieged may unexpectedly make, 
and which they may renew whenever they please. The 
besiegers will therefore be obliged to accui^Qulate troops 
on all parts of the immense circumference which they 
must occupy, to embrace the defences of the place ; 
and, as in the dSfense rapprochSe all this development of 
force is within the influence of vertical fire, showers of 
projectiles will carry off some men every moment, and 
at length entirely crush the besiegers." 

This " torrent of vertical fire " is thrown from case- 
mated mortar-batteries, the positions of which are 
determined from an acknowledged defect in Vauban's 
systems, viz., the deficiency of fire on the prolongations 
of the capitals of the bastions, but which fault M. Cor- 
montaingne has remedied by constructing redoubts in 
the re-entering places of arms. 

69. M. Carnot's ideas of the irresistible effect and 
exclusive advantage of this profusion of vertical fire in 
defence, are such, he asserts (p. 445), that it will change 
entirely the character of the operations of a siege. 
** According to the existing practice," he says, " the 
besiegers are covered and the. besieged exposed. In 
the new system, on the contrary, the besieged are 
covered, but the besiegers exposed to a profusion of 
feux verticaiuJCj which will reach them behind their para- 
pets and lodgments, enabling the besieged to defend 
their outworks without occupying them, merely by 

• Page 422. 
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pouring upon them torrents of vertical fire wHen the 
assailants move forward to the attack." 

70. Consistently with these principles, and in correc- 
tion of those defects which he ascribes to all natures of 
the ligne hastionnee^ M. Carnot arranges his new system. 
(See the adjoining plan.) 

The casemated mortar-batteries are placed in interior 
enclosures in the gorges of the bastions, so as to fire in 
the direction of their capitals. There are nine casemates 
in each battery : of these, seven contain mortars or 
pierriers, two in each; the other two (the extreme 
casemates) are each armed with three guns, for the 
defence of the ditch of the retranchement gSnSraL 

The scarp (see profiles, fig. 2,) of the retranchement 
genSral is a detached wall placed in front of the ram- 
part, leaving a chemin des rondes 21 feet wide. The 
exterior slopes of the rampartsare all at 45"*. 

The bastions are also covered by a detached wall 
erected near the base of the exterior slope of the ram- 
part, leaving a chemin des rondes six feet wide. (See 
fig. 3.) 

The ditch of the bastion is 36 feet wide. Counter- 
guards are placed before the bastions. The demilunes 
are works of the same profile as the countarguards.* 
The cavaliers are placed in front of the tenailles, and 
communicate with them by caponniferes. 

The counterguards and demilunes have ditches 36 
feet wide at bottom, the coimterslopes forming a reverse 
glacis 43 yards broad, which M. Carnot calls glacis en 
eontrepente. 

. 71. Having described, in detail, his new system, M. 
Carnot gives us " an analysis of the means of defence," 
to show the impossibility of reducing it. 

In the attack which he has applied to his own system, 
M, Carnot must be excused for having advanced upon 
the strongest points, and for having adopted a plan of 



* M. Carnot sometimes calls his conntergnards and demilunes glacis cou/ph^ 
and under this name recommends them for improving the defences of existing 
places. 
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operation mucli exposed to, and expressly calculated to 
show to advantage, the powers and principles of his 
means of defence. This he has undoubtedly done ; but 
we must endeavour to arrange a plan of siege as differ- 
ent as possible from that he suggests, and try to defeat 
those advantages which his system might perhaps be 
found to possess, were it attacked in the manner he 
desires. 

M. Carnot says (p. 485), " the enemy will probably 
advance, as usual, on the capitals of a demimne and 
two collateral bastions : an operation which the two 
great batteries of the gorge, firing constantly a ricochet 
on the capitals of the bastions, will render much more 
difficult than when opposed in the old manner. 

" These difficulties . will be considerably increased 
when the operation of crowning the glacis is attempted : 
for that operation will be seen, as usual, in flank, and 
commanded from the ramparts ; whilst the besiegers 
will find themselves exposed to sorties which the garri- 
son may make, either wholly or in part, by the glacis 
en contrepente. 

"The scarps not being seen from the crest of the 
reversed glacis, a bastion cannot be breached without 
first taking the counterguard : a work defended by 
enfilade and reverse fire from the flanks of the adjoining 
bastions and cavaliers. 

" The besiegers must therefore establish batteries on 
the crest of the glacis, to counterbatter the flanks of the 
bastions and cavaliers; and afterwards endeavour to 
make lodgments in the exterior slopes of the counter- 
guards, — in attempting which a war of mines will 
ensue. 

" Should the besiegers even succeed in making an 
opening in the face of the counterguard, and in breach- 
ing the scarp-wall of the bastion, it is easy to see that 
it will be impossible to assault it ; for their columns 
would be attacked by sorties on both flanks at the same 
time, as well by the ditch between the wall and the 
counterguard, as by the chemin des rondes of the bastion. 
It would therefore be necessary to blow up the coimter- 
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guard altogether, in order to see and destroy the wall 
of the bastion, before the assault is attempted ; and all 
this is to be done mider a constant shower of vertical 
fire, whilst the besiegers are assailed directly by columns 
from the gorge of the bastion^ taken in flank by others 
from the ditches of the bastions and counterguards, and 
turned or cot off by great sorties issuing from the glacis 
en contrepente'^^ 

72. But the besieger must endeavour not to fall so 
easily into these snares, nor expose himself to effects 
which, with a little circumspection, may in a great de- 
gree be avoided. In the first place, the besieger should 
direct the attack against two demilunes and one bastion, 
instead of presenting himself directly to the fire of two 
great batteries de gorge. The crowning of the glacis en 
contrepente may be more effectually protected from sorties 
than the corresponding operation in the attack of exist- 
ing places. The counterguards are not effectually de- 
fended by flank fire : they are usually flanked by the 
bastions, or demilunes ; whereas in M. Carnofs system 
the cavalier, having the same command as the bastions, 
masks the fire of their flanks, and leaves the counter- 
guards to be defended by flank-fire from the cavalier 
only. M. Camot justifies this abandonment by observ- 
ing,^ that the importance of flanking defence in ancient 
fortifications arose from circumstances which do not 
now exist : he farther observes that the advantage of 
this principle of defence has almost vanished since the 
invention of artillery ; and that, to re-establish an equi- 
librium between attack and defence, it will be necessary 
to have recourse to some more efficacious means. We 



* M. Camot relies upon the supposed impossibility of breacliing the detached 
wall, because it cannot be seen from the country ; and, in fact, this is the foun- 
dation of his new system of defence. The author feels conBdent, however, and 
experiment has proved that such confidence is well founded, that the wall 
may be breached by ricochet fire from the first or the second parallel, so that 
it would not be necessary to construct breaching batteries on the crest of the 
countersloping glacis. Assaults on the ramparts behind the detached wall 
might afterwards be made through the breaches thus formed by a distant fire ; 
the sorties of the garrison being kept in check by troops posted for the purpose 
on the ruined counterguard. 

* Pag© 440. 
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shall see hereafter whether those means which M. Car- 
not has substituted are more efificacious than those he 
thus easily abandons, 

73. With respect to mines^ M. Carnot has not shown 
how he proposes to apply them : we can therefore only- 
reply in general terms to the allusions which he has 
made to them. It is evident that any system of mines 
applied to M. Carnot's fortress would be too expensive to 
construct,* and extremely inconvenient and diflficult to 
use. Where would be the entrances of the galleries ? Not 
in the counterslopes : they must pass underneath the 
ditches (at a depth of at least twenty feet below the level 
of the country) from the body of the place to the further or 
upper part of the glacis en contrepente. If, in defending 
the counterguards, " a war of mines " be resorted to in 
the manner he suggests, the most successful use that 
could be made of them (though immediately destructive 
perhaps of some of the besiegers) would ultimately 
prove extremely injurious to the defence of the place ; 
for it would effect that, as a defensive measure, which 
M. Carnot says is the most desirable, but at the same 
time the most diflficult operation for the besiegers to 
accomplish, viz., blowing up the counterguard — a mea- 
sure which would expose the bastion to be breached from 
the battery on the crest of the glacis en contrepente. 

74, The casemated batteries (which at this stage of 
the siege M. Carnot proposes to arm entirely with pier- 
riers) cannot participate at all with the troops in the 
actual defence of the counterguard or bastion. This will 
be very evident upon an inspection of figs. 2, 3, on 
plan opposite p. 53, which are sections on the lines AB, 
BC, CD, through the general retrenchment, the case- 
mated battery, and the faces of the bastion and counter- 
guard. The distance from the casemated battery to the 
salient of the counterguard is about 240 yards. Does 
M. Carnot imagine that he can pour " torrents of vertical 
fire," composed of stones, small balls, or grenades, upon 

• This M. Carnot admits. He says (p. 487), " Cependant comme cette galerie 
nc laissc ))as d'etre dispendieuse, je ue la conseillei-ais que siir Ics fronts 
d'att^ue/* 
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the besiegers* lodgments on the countergiiards, or npon 
the ditch of the bastion, over the heads of his own troops 
posted on the rampart and behind the scarp-wall, with- 
out touching them ? These torrents of projectiles would 
be widely scattered in every direction, and be more 
likely to fall upon the defenders than upon the assailants 
posted in such proximity. Suppose a charge of stones 
to be thrown from the casemated battery, at 45*^ of ele- 
vation, intended to play upon the besiegers lodged on 
the counterguard : the descent of the projectiles being 
nearly parallel to the exterior slopes of the ramparts, 
all the stones which pass within eighteen or twenty feet, 
over the crest of that slope, would strike the back of 
the wall ; but the greatest part of the charge would fall 
upon the rampart and in the interior of the bastion. 
Neither the scarp-wall, therefore, nor the parapet, could 
be manned with safety, whilst the casemated batteries 
are in activity ; and if not manned, what should hinder 
the bastion from being taken by assault as soon as the 
flank-fire from the cavaliers is sufficiently subdued ? — 
Vertical fire with stones, small balls, and grenades ! The 
reverse application would be much more destructive ; for 
M. Camot s principle of active defence by incessant sor- 
ties, and the open, exposed, accessible nature of defences, 
contrived principally for facility of egress, would require 
continual assemblages and movements of troops in works 
where there are few sheltering obstacles ; no covered 
way ; no traverses ; no counterscarp-wall ; none of those 
abrupt inequalities and recesses which are found to pro- 
tect troops from the destructive effects of ricochet. 
Bodies of troops constantly posted in such defences would 
be more a prey to the ravages of ricochet, and all sorts 
of vertical fire, than the besiegers. These, lodged 
closely in small spaces, and chiefly in trenches transverse 
to the lines of fire, would suffer much less from projec- 
tiles which scatter most in a longitudinal direction than 
the besieged — dispersed without cover throughout the 
whole interior of the work, posted on the ramparts, 
circulating in the ditches, chemins des rondes, and com- 
munications. The dispersion of a charge of stones. 
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thrown from a mortar or pierrier, is very much greater 
than any person who has not witnessed their eflfect 
would imagine. No two stones of the same charge fall 
within many feet of each other ; and the dispersion is 
very much greater in a longitudinal than in a trans- 
verse direction, for the reasons given below. This 
is also the case, though in a less degree, vrith projectiles 
of the same size, shape, and specific gravity : as, for in- 
stance, a charge composed of iron balls ; for the disper- 
sion commences from the mouth of the mortar, and forms 
what is called the cone of spread. Now as the horizontal 
plane receives the action of the cone of spread obliquely, 
the area in which the balls take effect must be somewhat 
elliptical, and the dispersion greatest consequently in a 
longitudinal direction. But, lest all this should be re- 
ceived as matter of opinion, instead of fact established 
by experience, the author gives the results of some very 
careful experiments, made purposely to ascertain the 
precise effects of those natures of vertical fire which 
M. Camot proposes to adopt as the principal means of 
defence. 

75. The following experiments were made with dif- 
ferent charges of stones from a 10-inch iron mortar. 
Elevation 45^ : — 

1st. — Charge 10 oz. of powder, and 50 flint-stones, 
each about 14 oz. The average range was 107 yards; 
but most of the stones were blown to pieces. 

2nd. — Charge 12 oz. of powder, and 40 stones of hard 
granite of about 1 lb. each. The nearest stones fell at 
40, and the furthest at 120 yards : the transverse spread 
was 30 yards. 

3rd. — Charge 16 oz. of powder, and 46 stones, as 
before. The nearest stones fell at 50, and the furthest 
at 130 yards from the mortar : the spread was 45 yards. 
One stone went off to the right in an angle of about 45% 
and fell at the distance of 100 yards in that direction, 
very near a spectator placed, as he thought, in perfect 
safety. 

76. The following experiments were made with a 
bra43s pierrier. Diameter 16 inches. Elevation 45*^ : — 
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1st. — Charge 2i lbs. of powder (which filled the 
chamber), and 100 granite-stones of 1 lb. each, piled 
up to the mouth of the pierrier in a basket with a bottom 
of wood. The nearest effect was 28 yards ; the furthest 
300 : the spread was 70 yards. Many of the stones 
broke. 

2nd. — Charge lilb. of powder, and 75 granite stones 
of li lb. each. The nearest effect was 12 yards, and 
the furthest 180 : the spread was 50 yards. 

In both cases it could not well be ascertained where 
the greatest effect was, on account of the great dispersion 
of the stones — many of which broke even with the 
reduced charge. 

77. Applying these experiments to the plan and pro- 
files, opposite p. 53, we perceive that the nearest effect 
would take place in the gorge of the bastion, at O, 
fig. 1, and 0, in the profile, fig. 2 ; and that the 
furthest effect, at P, fig. 1, would not reach the crest of 
the glacis, even with the full charge of powder. It 
appears, therefore, that neither the third parallel, nor 
the crowning of the glacis, are within the reach of 
stones, forced to the utmost from pierriers in the case- 
mated battery; and the horizontal area of all those 
parts of the attack which come within its influence is 
so small, compared with the vast magnitude of the oval 
surface upon which the stones fall, that, it may be relied 
upon, not one stone in one thousand would take effect 
upon the besiegers. 

78. A substitution of large balls and grenades, fired 
from mortars, would be less uncertain and more for- 
midable; but, even with these, the dispersion is very 
great. One himdred iron balls, of 1 lb. each, were 
discharged from a 10-inch iron mortar at 45** elevation, 
with a charge of 1 lb. 4 oz. of powder. The spread was 
50 yards; the nearest effect 150, and the furthest 210 
yards : the longitudinal dispersion was therefore 60 
yards, and consequently the area of the surface affected 
by the descent of the balls, supposing it to be an ellipse 
whose axes are 60 and 50 yards, was 20,476 square feet. 
The chances of hitting would therefore be very remote, 
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wtilst the expenditure of iron would be immense. At 
the rate of discharge which M. Carnot mentions (p. 231), 
it would require a provision of nearly one million and 
a half poimds of iron for the seven casemates of a battery 
at the gorge of a detached bastion. 

7 9. We may now proceed to apply the proposed plan 
of attack with perfect confidence that vertical fire will 
not contribute so effectually as M. Carnot imagines to 
the dSfense rapprochee. 

The ordnance required for the attack, shown in the 
plan opposite p. 53, is as follows : — {The batteries of 
attack^ up to the third parallel^ are not shown in the plate.) 



No. of Battery. 



1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



Guns. 



7 
4 
4 
7 

10 
10 



4 
4 
5 



60 



16 


5 


17 


6 


18 


5 


19 


6 


20 


5 


21 


6 


22 


5 



Mortars. 



35 



2 
2 
2 
2 

4 



Howitzers. 









8 



24 



3 
3 

7 






20 



Brought forward from the 
other batteries. 



Pierrlers. 



3 
3 



10 



2 
2 
2 
2 
2 
2 



This proportion of ordnance is about the same as that 
usually estimated for the attack of a front of Vauban's 
first system, calculated at the lowest rate. 

80. The attack (plan opposite p. 53) is made upon a 
bastion and its collateral demilunes. 
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The* first parallel is traced, as usual, about 600 yards 
from the most advanced points of defence, and extended 
sufficiently to embrace the prolongations of all the 
works which have influence on the attack. 

The inward faces of the adjoining bastions, and their 
counterguards, are ricoched by the batteries at the 
extremities of the parallel ; and batteries are estab- 
lished to ricochet the inward faces of the two demilunes 
and their ditches. 

At the same time that these batteries are being con- 
structed, approaches are pushed forward on the three 
capitals ; and the second parallel commenced as soon as 
the ricochet batteries are in activity, which should be 
in thirty-six hours after their commencement. 

M. Carnot despises so completely all the early opers^- 
tions of attack,* that we may presume upon being very 
little opposed in constructing these works ; and con- 
sequently that they may easily be finished in the 
usual manner and time. The barbet batteries in the 
salients of the demilunes would soon be destroyed and 
the guns dismounted, if not removed, upon the com- 
pletion of the batteries by which the inward faces of the 
demilunes are ricoched. The faces of the two collateral 
bastions and their counterguards would also be ravaged 
and swept by the other batteries ; and, if necessary, 
batteries might also be formed in the first parallel to 
ricochet the faces of the bastion attacked, and its 
counterguard : but the importance of throwing a more 
powerful fire upon these works should, the author 
thinks, induce us to reserve these batteries for positions 
in the second parallel, satisfied that they may be con- 
structed without estal3lishing more ricochet batteries 
in the first place of arms. One battery may, how- 
ever, be constructed ; and should be armed with heavy 
mortars and howitzers, to fire, at low elevations, in 
order to ruin the circular portion of the scarp-wall 
opposite to the casemated battery of the gorge, and to 
injure or break in the casemates. If 8-inch mortars 

* See art, 35 above. 
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are placed in this battery, they should use, occasionally, 
68-lb. shot, or shells filled with lead ; but heavy iron 
howitzers or carronades will do better. There can be 
no doubt that with such means the scarp-wall and 
casemates would sustain very considerable injury. 

81. As soon as the second parallel is completed, bat- 
teries are established to ricochet the faces, chemins des 
rondes, ditch, and counterguard of the bastion attacked; 
and the outward faces of the adjoining demilunes with 
their ditches. The ends of the parallel are secured by 
redoubts, armed with field-artillery. 

When these batteries are in activity, the demi-places- 
d'armes are commenced : they are run out from the 
flank branches of those batteries, until the prolongations 
of the inward faces of the demilunes are intercepted, 
and there howitzer batteries are constructed. 

The batteries made in the second parallel to ricochet 
the faces of the bastion attacked wiU be so effectual in 
ruining their defences, that it does not appear necessary 
to construct half-parallels and howitzer batteries against 
them, as has been done against the faces of the demi- 
lunes. 

The zigzags upon the capital of the bastion are 
pushed forward, from the second parallel, simultaneously 
with the construction of the half-parallels ; and as soon 
as the batteries formed in them are in activity, the 
third parallel is commenced. It is traced in a right 
line nearly, joining the three salients of the glacis en 
contrepente. 

The half-parallels are now extended outwards so as 
to embrace the prolongations of the flanks of the 
adjoining bastions, and other batteries are there con- 
structed. The extremities of the half-parallels are con- 
nected with the second parallel by trenches or places 
of arms, which are thus flanked by the adjoining faces 
of the redoubts, and protect the batteries in the half- 
parallels from being turned by sorties. At the same 
time that this is doing, the howitzer batteries 9 and 10 
are established in the third parallel, to ricochet the 
faces of the bastion attacked, its ditch and counter- 
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guard, if no half-parallel and howitzer batteries have 
been already constructed for these purposes. 

The objects of the mortar-howitzer battery (No. 15) 
are, to endeavour to ruin as much as possible the scarp- 
wall of the bastion, and the casemated batteries ; also 
to ricochet and shell the communications, chemins des 
rondes, and the general retrenchment. 

An attentive inspection of the plan opposite p. 53, will 
show that the besieged must suffer greatly from this bat- 
tery, particularly at that advanced period of the siege, 
winch will oblige them to keep their defences manned : 
for the entrances to the chemms des rondes of the bas- 
tion being in its gorge, at the base of the interior slope, 
the troops entering and returning will be continually 
passing close to the back-wall of the detached case- 
mates which flank the ditch, in directions parallel to 
the capital of the work, and consequently exposed to 
ricochet fire from battery No, 15 ; and the ramp leading 
to the interior of the bastion, being constructed exactly 
upon its capital, will be much ravaged by the con- 
tinual ricochets fired in that direction. The seven case- 
mates h pieniers being open at the ends, all well directed 
shot or shells which do not pass more than fifteen feet 
over the top of the scarp-wall, will either enter a case- 
mate, or, striking the piers or the ends of the arches, 
knock off splinters of stones, which cannot fail to com- 
mit great destruction among the troops lining the wall 
immediately in front. 

Nor will the battery itself remain in a perfect state 
to this period of the siege. . It is not too much to expect 
that eight heavy mortars, or howitzers, in action since 
the opening of the batteries, will have done very ma- 
terial damage to, if not breached, the scarp-wall by 
which the ends of the casemates are covered ; and it is 
evident that, wherever a breach or fracture is made in 
it, the interior of the adjoining casemate will be com- 
pletely exposed to direct fire, whenever a lodgment on 
the salient of the bastion is established : and it should 
be remarked that the scarp-wall is only four feet six 
inches thick, in the recesses made for receiving troops. 
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82. As soon as the third parallel is finished, lodg- 
ments should be made on the crest of the glacis by saps 
branching outwards from the three capitals, in circular 
directions round the salients, and thence parallel to the 
edge of the glacis ; constructing traverses and parados 
wherever it may be necessary to defilade the interior of 
the trenches from any of the works of the place. 

Double saps are pushed forward at the same time 
from the third parallel, and an advanced parallel worked 
right and left to join the lodgments, or the crowning 
battery, of the glacis. 

At the same time that these works are commenced, 
trenches are worked from the half-parallels, to obtain 
prolongations upon which to construct the batteries 13 
and 14, which nave very important objects to accom- 
plish, viz., to ricochet the faces of the cavaliers and 
the general retrenchment. It appears, by measurement 
and calculation, obtained from the difference of com- 
mand of the cavalier and demilune, together with 
the distance between their sections on the line of this 
prolongation, that the cavalier may be seen at the 
point marked by the right of battery No. 13 ;* and 
terms taken from the respective commands and dis- 
tances of the retrenchment and other works on the 
line of its prolongation show that it may be seen at 
the places marked for batteries 13 and 14, and con- 
sequently that it may be ricoched in both directions. 
The prolongations of the retrenchment are obtained, 
as Plate I. will show, clear of the cavaliers ; for the 
command of these works is ^uch as to cover batteries 
13 and 14 from all the intercepted portions of the 
retrenchment. It is only, therefore, at the parts most 
remote from the bastion attacked that these batteries 
can be seen, and that very obliquely: — they cannot 
be counterbattered. Thus the portion of the retrench- 

* M. Camot asserts that the cavalier cannot be ricoched, because it is covered 
by the demilune. But this is incorrect: for the prolongation of the long 
branch of the cavalier cuts the demilune at a less distance than from that 
point of intersection to battery 13 ; and, as the demilune has only half as 
much command as the cavalier, the latter is quite sufficiently exposed to be 
ricoched from battery 13. 
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ment from which battery 13 may be seen, would be 
ravaged by the alternate ricochet battery 14; and 
the part affecting it be ricoched by battery 13 : the 
fausse-braye, or curtain, is not made to receive artil- 
lery. The apparent exposure of batteries 13 and 14 
to several stages of fire renders it necessary to notice 
these circumstances, in order to meet here any ob- 
servation that might occur as to a diflBculty in con- 
structing and using these batteries. The nature of the 
polygon affects some of these circumstances, and would 
require some modification in the plan of attack ; but we 
must confine our reasoning to the case before us. The 
batteries 13 and 14 are connected, by trenches, with 
the crowning battery of the glacis, and armed with 
five 24-pounders each. 

The trenches, saps, and parallels, should be defiladed 
from the fire of the place, by making their terre-pleins 
parallel to the plane in which the crests of the enemy's 
works and the besiegers' trenches lie, so that the lines 
of direct fire, passing close over the parapets of the 
trenches, parallel to the plane of their interior spaces, 
do not command them any more than if both were in 
the same horizontal plane. This only requires the 
additional labour of taking out the prism of earth 
necessary to slope the bottom of the trench in a plane 
parallel to that of the command, (which, in the present 
case, is very trifling,) and to make the parapets of the 
batteries a little higher than usual. If this be carefully 
executed, it will effectually cancel the advantages which 
M. Camot dwells so much upon, as arising from this 
effect of command. 

83. We are now come to that part of the operation 
at which M. Camot says the besiegers will find them- 
selves exposed to the full effect of sorties. 

Before we proceed to examine whether sorties, made 
from such a place, properly attacked, would be more 
likely to be attended with success and advantage, than 
those made from any of the existing systems, it may be 
proper to revert to the general principles and maxims 
that have been established upon very mature experience, 

p 
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to guide us practically upon this subject. It will also 
be necessary to investigate the main instance; which 
M. Carnot advances as a supporting proof of the eflScacy 
of defence by sorties. 

Before parallels were introduced, sorties, it appears, 
were very generally successftd. This has furnished M. 
Carnot with many facts calculated to show the good 
effect of these enterprises of valour before the science of 
attack received its vast improvement from the experi- 
ence of its great master, Vauban ; and there is no want 
of examples to show that sorties may always be made 
with success from places attacked with insufficient force. 
But if approaches and batteries be well protected by 
parallels, and these intrenched positions be properly occu- 
pied, vigilantly guarded, and gallantly defended, sorties 
will be so severely punished, whatever degree of tempo- 
rary success may attend them, that, apparently, a siege 
cannot commence with a circumstance more auspicious 
to the besiegers than that of meeting an attack of this 
nature with proper means and prudent dispositions. 

84. The experience gained during the wars of Louis 
XIV., in which the science of attack was perfected to 
its present state, and the opinion of all the great mili- 
tary authorities, of which that age was so prolific, are 
condensed into the maxims and instruction given in the 
eighth volume of the Military* History of that period, 
by the Marquis de Quincy. This writer, after quoting 
from Vauban the passage which the reader will find 
in art. 33 above, observes,* "Sorties are dangerous 
enterprises when the attacks are supported by parallels ; 
and generally produce little advantage, and always sus- 
tain great loss. We are often tempted to estimate the 
character of a defence by the sorties d' eclat made during 
the siege ; but these contribute more to the reputation 
of the governor for gallantry than to the advantage of 
the prince, since it is certain that any retardation they 
may occasion to the enemy bears no comparison to the 
loss which the besieged always sustain on such occa- 

• ' Histdre Militaire de Louis XIV.,' vol. viii. p. 204. 
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sions." Similar opinions may be traced in every work 
of character that has been written upon this subject, 
from the date of the authorities just mentioned to the 
admirable record of our practice, which, together with 
corrective observations for future guidance, Colonel Sir 
John Jones has given in his * Journal of Sieges.' If the 
example set by tibe publication of that work be followed 
by officers who may be charged with similar duties 
hereafter, we may reasonably hope that the British 
service will not always remain dependent on foreign 
works or systems for its guidance. 

85. Now if it appear that the attack marked upon the 
plan, opposite p. 53, be as well supported and covered by 
places of arms, as little exposed to be taken in flank — 
in short, as capable of opposing and defeating sorties as 
that disposition of parallels, trenches, &c., upon which 
the opinions and maxims just mentioned nave been 
formed, will afford, — then it will only remain for us to 
consider, whether the facilities which M. Camot has 
contrived for bringing out his troops should overturn 
what has been so generally experienced, and taught, as 
to the ordinary failure and disadvantageous results of 
such enterprises : the question resolves itself into this, — 
Whether the expediency of making sorties depends upon 
the mere convenience, or facility, of bringing out the 
troops ; or, with whatever ease they may get out, upon 
the defensive measures and force opposed to them ; — the 
prospects of success ; — the consequences of failure ; — the 
loss likely to be sustained ; — and upon the circumstances 
of the garrison as to being strong enough, in force, to 
afford that loss, and good enough, in quality, to resist 
the moral effects of a defeat, which M. Vauban justly 
observes is so hurtful to the spirit of the garrison. — 
If these be the governing considerations which should 
determine the propriety of undertaking sorties, then the 
accessibility of all M. Camot's outworks, and conse- 
quently their exposure to be assaulted when weakly 
garrisoned, is a sacrifice made to that on which the issue 
does not essentially depend, and one that would oblige 
the besieged to keep bodies of troops continually posted 

F 2 
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in exposed works, where they would sufifer dreadfully 
from the very nature of fire which M. Carnot had 
intended only to inflict on tlie besiegers. 

86. When a garrison is so numerous, or when the 
besieging force is so inadequate to the enterprise, as to 
justify the measure of making sorties in force, there is 
no diflficulty in filing out troops for this purpose through 
the numerous debouches provided in an ordinary co- 
vered way. If a sortie is to be made against the second 

Earallel, the troops and workmen composing the main 
ody, move out m eight columns, (immediately after- 
wards formed into four,) from eight different outlets 
in the four re-entering places of arms, each passage 
admitting easily of four men a-breast, and consequently 
of the transit of 320 men per minute, if moving at the 
rate of eighty paces of thirty inches each in that time. 
Two flanking parties, to cover the operation, move out, 
each in two columns, from the passages in the more 
remote places of arms of the adjoining fronts. These 
debouches altogether admit of filing out, and forming 
in line at the foot of the glacis, a body of 2560 men, 
exclusive of the flanking parties, in about seven 
minutes ; and the time required for this operation may 
be shortened by placing a number of step-ladders to 
mount over the palisades in the three salient places of 
arms of the front attacked. If a sortie is to be made 
against the third parallel, eight or ten step-ladders 
should be placed in each of the three salient places of 
arms, and the eight communications from the four re- 
entering places of arms used besides. 

87. Surely then it does not appear that there is any 
such diflBculty in filing out troops for sorties from 
existing places, as should induce us on this account to 
■abandon obstacles which are absolutely necessary to 
prevent the besiegers from easily getting in. The new 
system of glacis coupes may be calculated to admit some 
brilliant, though generally rash exploits, from a place 
provided with a very numerous garrison, or attacked 
with insufficient means ; but it will prove most alarm- 
ingly defective when the places to which such works 
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may be added, come to fulfil the true purpose for which 
fortifications are erected — to enable a small force to 
oppose seven or eight times its number. When this 
occurs, the very facilities of egress, which under such 
circumstances tne besieged cannot use, will give facility 
of ingress which the besiegers will not fail to avail 
themselves of; and it appears that the purely defensive 
qualities of these works are so defective, that a small 
garrison, capable enough of defending for a time ordi- 
nary works of equal development, would be insecure in 
this ; and that a weak garrison would be utterly inca- 
pable of defending such a place at all : and perhaps 
these works are more defective in a partial application 
to old systems, than in a general adoption to the whole 
scheme of defence. 

88. M. Carnot is so well aware of the impossibility of 
defending his glacis coupes de pied-ferme, and of using 
vertical fire at the same time, that he says,* "these 
works should not be occupied, lest the enemy should 
take them by assault, and getting mixed with the troops 
posted in them, take prisoners in the mSlSej and pre- 
vent the besieged from firing upon the assailants." 
M. Carnot here again asserts the eflBcacy of vertical 
fire, to answer this obvious inference — that, if the 
counterguard is not occupied, the besiegers may easily 
carry it by assault, and establish themselves upon it. 
He says that it cannot be occupied, on account, chiefly, 
of the danger from vertical fire : but the author has 
shown that, if he resorts to this mode of defence, he 
cannot occupy the scarp- wall or salient of the bastion 
either ; and if so, the besiegers may not only take the 
counterguard, but proceed, without loss of time, to the 
attack of the bastion. 

89. Is it necessary to do more, at present, upon the 
subject of sorties, than to refer the reader to the Plan ? 
All the works — all the exterior debouches and ditches 
from which sorties can proceed — are, at this state of the 
siege, under all sorts of fire. The passages between the 

• Page 480. 
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ends of the demilunes and the faces of the counter- 
guards are enfiladed and flanked from the diflferent 
lodgments on the salients of the glacis. The flanks of 
the attack are well secured against sorties from the 
adjoining fronts. The second parallel is supported by- 
redoubts, and covered from being turned, by being out- 
flanked by the first place of arms. The third parallel is 
connected with the second by trenches of defence, or 
places of arms, flanked by the adjoining faces of the 
redoubts. The crowning of the glacis is also covered 
in flank by the places of arms near the battery 13 at 
one extremity, and 14 at the other; and there is 
absolutely nothing in the proposed attack, bearing upon 
the question of making sorties, that should overturn 
the general principles already established by long ex- 
perience as the governing considerations which should 
be consulted, and which it has been shown are not at 
all connected with any principles of construction. 

90. When the crowning of the glacis is completed, 
and the counter batteries established, the position of the 
besiegers would be found still more capable of defeating 
and punishing the sorties ; for the counterslope forms 
a good old-fashioned glacis to the besiegers' trenches on 
its crest, and gives the enemy all the advantages of a 
covered way and glacis opposed to the place ; — advantages 
surrendered to them for a very defective, and, in some 
cases, dangerous substitution, which saves the great diffi- 
culties and labour attending the descent into the ditch, 
and enables the besiegers to cover the passage of it by 
batteries placed on the crest of (to them) a glcwis proper. 

91. M. Oamot mentions repeatedly the defence of 
Grave, in 1674, as a brilHant instance of protracted 
defence arising entirely from the effects of continual 
sorties ; and supports his opinion of the advantages of a 
glacis en contrepente by stating,* that " the chief cause 
which contributed to the success of those enterprises of 
active defence which took place at Grave, was, pre- 
cisely, that the place had neither counterscarp revet- 

• Page 457. 
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ment, traverses nor other obstacles in the covered way ;" 
and consequently that sorties were made with great 
facility. It is proper therefore that we should look 
narrowly into the circumstances attending this siege, to 
see how far they confirm the theory which M. Camot 
has endeavoured to establish upon it. 

92. M. Rabenhaupt was detached by the Prince of 
Orange, with about 11,000 men, to besiege Grave, in 
which there was a garrison of 4000 men, commanded 
by M. Ohamilly, an oflBcer already distinguished by 
his conduct at Candia and in Portugal. 

The investing force required to attack a place such 
as Grave, containing a garrison of 4000 men, should 
not be under 21,000 men at the very least. This is 
the very lowest calculation that can be made, con- 
sistently with the number of troops required to furnish 
working parties, guard the trenches, and provide for 
camp and line duties. 

The force required for guarding the trenches should 
not be less than three-fourths of the strength of the 
garrison ; and, unless this be observed, the works of 
attack will be continually exposed to interruption, and 
perhaps to destruction, by sorties. Now, what suflBcient 
appropriation of force to these several duties could M. 
Rabenhaupt have made with 11,000 men? The pro- 
portion required for line, camp, and other duties, is 
generally rated at, and cannot well be under, one-tenth 
of the whola 

Men. 

This, taken at three reliefs, is 3300 

Working parties, at least 1200 men, taken at three 
reliefs, IS 3600 

6900 
Which taken from 11,000 

leaves, for guarding the trenches, &c. . . 4100 

This, taken at three reliefs, only furnishes 1366 men to 
oppose sorties which, no doubt, were made with 3000 
men ; and in the above calculation no allowance is 
made for sickness or casualties, and all the duty is taken 
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at three reliefs, which no troops could stand but for a 
very short service, and in very fine weather. 

It appears, therefore, that M. Rabenhaupt attacked 
the place with means so insufficient as necessarily to 
expose himself to all that occurred, even had he been 
opposed to a less enterprising officer. This, indeed, is 
admitted as the cause of the protracted defence, by the 
very historian who celebrates the event. M. Quincy, 
in his * Histoire Militaire de Louis XIY.,' vol. i., p. 387, 
says, that "from the frequency of the sorties it was 
difficult to pronounce whether M. Rabenhaupt was the 
assailant or the defender ; which showed the General 
the error he had committed in having flattered himself 
that he could reduce the place with the small force 
which had been given him." ^ 

93. M. Carnot is in error in stating that there were 
no traverses in the covered way, nor any other exterior 
obstacles at Grave. The * Histoire du Corps Imperial 
du G6nie' informs us (p. 114) "that M. de Ohamilly, 
certain of being attacked, had perfected all the works — 
thickened and reveted the parapets, made bomb-proof 
magazines under the ramparts, placed a double row of 
palisades, barriers^ and traverses, in the covered way,'' and 
that he opposed all sorts of ext.erior obstacles to the 
"cheminemens de Tennemi.'^ This differs very ma- 
terially from M. Carnot's account. It shows that the 
usual defensive obstacles of a regular covered way do 
not prevent active defence by sorties, when circumstances 
of relative force, and other considerations, justify their 
being undertaken ; and so far are the real circumstances 
of this siege from holding it up as a splendid example 
to show, generally, the vast advantages, and enforce 
the propriety, of making continual sorties, it appears 
that the attack was a very condemnable attempt with 
a force that could not hold out any fair prospect of 
success. It is well known that when the Prince of 
Orange was obliged to raise the siege of Oudenarde, 
he marched to Grave with the Dutch contingent, and 
that M. Chamilly's garrison had been so much reduced 
in the sorties it had made, that the place soon sur- 
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rendered, although its defences were not much injured. 
The terms granted to the garrison were such as were 
due to brave men who had done their duty in chastising, 
with vigour and spirit, a rash attempt made upon their 
fortress, but who surrendered to a force which made 
any further resistance vain and hopeless. 

94. We now proceed with the attack. Batteries 17 
and 18 are constructed to counterbatter the faces of the 
collateral bastions; 16 and 19, against the faces of the 
bastion attacked : batteries 20 and 21 counterbatter the 
acting faces of the cavaliers, which, it must be recol- 
lected, have already been ricoched by batteries 1 3 and 14. 

Without ascribing anv superior degree of efficacy to 
the fire of the batteries oy which the faces of the demi- 
lunes will have been ricoched, there can be no doubt 
that they may easily be taken by assault. We have, 
indeed, the admission of M. Camot for asserting that 
troops occupying them would suflFer so dreadfully as to 
be incapable of defending them. He admits, expressly 
(p. 492), *' that the demilunes are so much exposed to 
stones and ricochets, that troops cannot remain in 
them." The form given to the cavaliers, for the pur- 
pose of strengthening their salients, shows that they 
are designed to prevent lodgments from being estab- 
lished on the demilunes; but the batteries 13 and 14 
counterbatter these salients, whilst 20 and 21 take them 
in flank and in reverse ; and as the command of the 
cavalier prevents the salients of the demilunes from 
being seen from the intercepted parts of the retrench- 
ment and fausse-braie, we may assert that the besiegers 
will not experience much difficulty in establishing them- 
selves on the salients of the demilunes, as shown in 
Plate I. 

These lodgments should not be much extended at 
present : it will be sufficient to occupy the salient of 
the rampart with a good solid lodgment, commanding 
the interior of the work ; and particularly observing 
the spaces between the ends of the counterguards 
and the faces of the cavaliers, by which only the troops 
for the retours offensifs can come forth. 
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95. It will now be necessary for the besieged to 
show which mode of defence he means to adopt for 
the counterguards and bastions ; — whether he intends 
to defend them de pied ferme, or by vertical fire — both 
he cannot use. If he prefer the latter, the besiegers 
should assault the counterguard, and form a lodgment 
on it, as soon as the trenches and epanlements are made 
across the ditch. These trenches should be occupied as 
places of arms to oppose sorties.* 

A mine will then be made in the salient of the 
counterguard. If it be countermined, as M. Carnot 
suggests, then " a war of mines " will ensue ; but the 
result will be, that the salient of the work will be 
demolished by one, or other, or both parties ; and thus 
the main obstacle removed which M. Oarnot admits 
(p. 480), " is so indispensable to cover the scarp-wall 
of the bastion." If a war of mines should not be 
resorted to, the besiegers should drive a gallery 
perpendicularly through one of the faces of the counter- 
guard, on a level with the ditch, as soon as a lodgment 
is made on the crest of the work. The labour attend- 
ing this operation is much less than in making the 
usual galleries of descent into a ditch. The length of 
a gallery through M. Carnot's coimterguard is about 
twenty yards. The galleries of descent into the ditch 
of an ordinary place are about thirty-six yards each. 

When the coimterbatteries and epaulements in the 
ditches are finished, the position of the besiegers on 
the crest of the glacis en contrepente would be so 
formidable, that the author does not see how it is 
possible for the besieged to make sorties. The only 
debouches from which they can issue to attack, directly, 
the works of the besiegers, are exposed to two double 
tiers of enfilade and flank fire : for batteries 20 and 
21 look directly into the spaces between the ends of 
the demilunes and the faces of the counterguard ; and 
the countersloped glacis enables these batteries to fire 

* The progress of the attack is not marked on the Plan, further than the 
occupation of the counterguard and the passage of the ditch, not to deface the 
fortifications. 
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over the epaulements in the ditch, and to combine their 
fire with that of the troops lodged in these works — for 
a shot fired from battery 20 to the bottom of the ex- 
terior slope of the cavalier, passes eight feet over the 
crest of the epaulement. A sortie issuing from either 
of these debouches woiild also be exposed to batteries 
16 or 19, and to the epaulements in front of them, as 
soon as the enemy's troops appear ; so that no sortie 
can come forth from these debouches without being 
exposed to a quadruple line of fire, under a continuation 
of which they would then have a very formidable line 
of connected places of arms to attack. 

The debouches from the other sides of the demilunes 
are under fire of the batteries 17 and 18, and the 
corresponding epaulements respectively; and the position 
of the besiegers opposite to these outlets is no less for- 
midable than the other. 

96. It appears, therefore, that a glacis en contre- 
pente, or glacis coup^, which M. Camot has contrived 
for facility in making sorties, gives the besiegers, 
lodged on its crest, such decisive advantages for re- 
pelling them, that it is impossible they should be made 
from the fronts attacked ; and the flanks of the attack 
are so well secured, that any attempt to make sorties 
from the adjoining fronts would be equally desperate 
and disastrous. 

From the counterguard the besiegers proceed into the 
ditch of the bastion, in which strong epaulements are 
constructed to cover the passage, and to oppose sorties 
from the opposite debouche. If the salient of the 
counterguard has been destroyed, or even much lowered, 
the salient of the scarp-wall may be wholly or partially 
breached by the battery 22. If the counterguard be 
entire, the salient of the scarp-wall will be destroyed by 
a mine. M. Camot asserts, that, should the besiegers 
even succeed in opening the counterguard and in breach- 
ing the scarp-wall, it would nevertheless be impossible 
for them to assault the bastion ; because the columns of 
attack would be taken on both flanks by sorties from 
the ditch of the bastion, and by the chemin des rondes — 
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they would also be turned and cut off by great sorties 
issuing from the glacis en contrepente. But it is evi- 
dent that, whenever the salient of the scarp-wall is 
breached, both branches of the chemin-des-rondes may 
be enfiladed from the lodgments on the counterguard ; 
or, if only a few feet of the top of the wall were 
knocked down, that the remote ends of the chemin-des- 
rondes would be so much exposed as to prevent the 
besieged from reoccupying them, when, ceasing their 
vertical fire, they send forth their " corps d' elite," as 
M. Camot states, to chase away the ddbris of the assail- 
ant's columns. It may indeed reasonably be expected 
that when the lodgments on the counterguards are 
formed, the scarp-wall will be found in a state of ruin; 
or to have received very material injury from the 
ricochet batteries ; and the chemin-des-rondes be much 
enciunbered, and perhaps rendered impassable in many 
places, by fragments of masonry, and rubbish from 
the slopes of the work, which the ricochet fire will 
have beaten off, and rolled down into the hollow space. 
With respect to the sorties to be made in the main 
ditch, '' to take the columns of assault on both flanks," 
the attack has provided against such enterprises, by 
lodgments and epaulements which oppose them with 
double tiers of fire, and against which the troops 
would have to advance in narrow columns, presenting 
their alignements to these batteries. As to the large 
sorties issuing from the glacis en contrepente, to turn 
or cut off the assailants, M. Camot must have aimed 
this observation at such assaults as might be impru- 
dently made before a complete lodgment should be 
established on the crest of the covered way ; and to 
have fancied, throughout, that his system would be 
attacked in the same spirit of rash bravery and " brute 
force," — disregard of science and human life, as that 
in which the defensive scheme has been conceived. 

97. The very serious defects arising from the sacri- 
fice which M. Camot has made of flank defence, to 
the imaginary superiority of vertical fire, may now be 
more distinctly exposed. The ditch of the bastion, 
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in which is passing that critical operation which must 
soon prove decisive of the fate of the place, is almost 
entirely unseen from any flanking branch. The cava- 
liers, were they even untouched by ricochet fire, could 
not eflfectually oppose the passage of the ditch : for 
the epaulements are only seen irom a small part of 
these works ; and the caponniere is not a work of 
defence, and cannot be used as such. Producing the 
interior lines of the counterslopes of the counterguards 
till they meet the flanks of the adjoining bastions, we 
perceive that they have no influence whatever on the 
aitches of the collateral bastions. It is clear therefore 
that the passage of the ditch is scarcely seen at all, and 
cannot be opposed by any other nature of fire than 
vertical fire. It is not asserted that this will do no 
execution : but how far it is capable of preventing the 
operation, or of being considered an efficient substitute 
for direct flanking fire, is left to the judgment of the 
reader, on the practical evidence already before him; 
with this remark, — that if the effect of vertical fire 
should prove so harassing or destructive as to demand 
any sheltering expedients, blindages may be used to 
cover the passage of the ditch and any other very 
exposed part of the attack. 

98. A lodgment should now be made on the salient 
of the bastion, either by assault, or by sapping up the 
exterior slope. Battery 15 will cover this operation 
by throwing shells into the interior of the work ; and 
the howitzer batteries will precipitate it, first by a 
heavy fire on the salient and faces of the bastion ; and, 
during the assault, by throwing shells into the interior of 
the bastion and upon the battery on the circular portion 
of the general retrenchment. According to M. Cfamot's 
doctrine, the actual assault of the breach will be op- 
posed by vertical fire : so long therefore as the battery 
at the gorge continues to throw vertical fire, the assail* 
ants are safe from " coups de main ;" for no part of the 
interior of the bastion can then be occupied by the 
besieged. When the fire ceases, they may be expected. 
This is what M. Camot calls reversing the character of 
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the operations of a siege. It does so ; and brings the 
alternative to this — that the besieged must now move 
forward, a dScouvertj from the gorge of the bastion, 
under a great profusion of all sorts of vertical fire, to 
attack the besiegers lodged on its salient : for it is clear 
that the batteries which have been enumerated may 
play upon the interior of the bastion during the assault, 
and also whilst the besiegers are establishing and de- 
fending their lodgment on its salient. This lodgment 
being formed, the mode of further proceeding will 
depend upon the condition in which the besiegers find 
the circular portion of the scarp-wall. If, as may 
reasonably be expected, it is much ruined, there will 
be httle to apprehend from the batteries hlindees. The 
most formidable battery is that on the circular portion 
of the retrenchment, against which therefore every 
piece of ordnance that can be brought to bear should 
be directed. The mortar-howitzer battery 15, the 
guns of 13 and 14, the howitzer-batteries may all 
combine in various degrees ; and, under the influence 
of such a mass of fire, there can be no doubt that a 
lodgnient may be formed in the salient of the bastion : 
when the guns of battery 22 will be brought up to 
arm a battery established there. This will soon complete 
the ruin of the scarp-wall : the interior of the casemates 
will then be completely exposed; and the barricades 
in the postern, being seen through the central case- 
mate, (ng. 1, Plan, opposite p. 53), may then be broken 
open and destroyed. But it is evident that the place 
can oppose no further effectual resistance, after a lodg- 
ment in the bastion is established : for the scarp-wall 
having been breached, as the author assumes, the 
casemates become untenable, and may then prove ex- 
tremely useful to the assailants in the assault of the 
retrenchment, by the cover they afford to preparatory 
dispositions ; and the chemin des rondes being gained 
from the back of the casemates, columns of attack may 
circulate in them, to turn the troops opposing the 
direct assault of the salient. 

99. The proposed attack has been conducted with 
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all the circumspection and caution that would be neces- 
sary against a place provided with a yeiy numerous 
garrison, and the fullest means ; but it is submitted to 
the experienced reader, whether, even against a place 
abundantly stored and garrisoned, the proposed mode 
of attack does not favour the side of defence, by pro- 
ceeding in a more gradual manner than the spirit of 
M. Oarnot's principles of defence would require, parti- 
cularly in the first operations. The reader may also 
judge whether the confident forbearance which he 
enforces until the establishment of the third parallel 
be undertaken, does not allow us to infer, that the 
attack may proceed much more rapidly than has been 
stated ; that such means and principles of defence 
would so wear and waste a garrison as to warrant us 
in throwing out from the scale of attack, much of that 
time and circumspection which have been employed; 
that the general retrenchment is no more than a 
refuge to manage a capitulation; and, finally, that 
such a work is very inferior to those retrenchments 
which may be made in the interior of an ordinary 
bastion. [ 

100. It is not necessary to enter, at large, on the 
means M. Camot proposes for improving the defences 
of existing places ; for the main features of the altera- 
tions he recommends have already been considered 
with the new system of which they also form parts. 
But as these principles of construction are more likely 
to be adopted partially in restoring old defences, than 
wholly in raising new works, it is necessary to explain 
the nature of these alterations, for the purpose of 
bringing them under those observations which have 
already been made on the defects of the corresponding 
novelties in the new system. 

M. Camot proposes to convert a portion of each 
bastion into a counterguard, by making a ditch, about 
thirty-six feet wide, across the bastion, from the middle 
of each flank, in the directions of lines of defence ; the 
two branches of the ditch meeting, consequently, on 
the capital. The part thus inclosed is formed into a 
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bastion, by making parapets upon 'the interior lines 
of the ditch, which thus become the faces of a bastion 
so small that its flanks are but sixty feet long — sufficient 
only to receive three guns. The new ditch is con- 
sequently very little defended by flank-fire; but this, 
consistently with the principles already noticed, M. 
Camot has here also sacrificed to the imaginary supe- 
riority of vertical fire. 

For the purpose, chiefly, of being able to make sorties 
with facility, M. Camot proposes to convert the glacis 
into a gkids en contrepentey and, with the earth furnished 
by the excavation, to form the upper part of the old 
glacis into a counterguard or glacis coupe, raised nearly 
as high as the body of the place. The interior slope of 
the new work occupies the greater part of the old 
covered way. The traverses are removed ; and, instead 
of palisades, a brick wall, furnished with loop-holes, is 
constructed very near the counterscarp* The exterior 
slope of the glacis coupe is so abrupt that no part of it 
can be seen n-om the body of the place ; and the greater 
part of the advanced ditch formed by this alteration 
cannot be seen at all. 

101. All that has been said, to show the defects of 
such outworks attached to the new system, bears, with 
perhaps greater force, upon the bad effects of applying 
them to existing places. Such profiles are only applic- 
able to Intrenched Camps and Positions; and, like 
them, demand, absolutely, the constant presence of large 
bodies of troops. The ditch formed by a glacis en con- 
trepente; or the abrupt exterior slope of a glacis 
coupe ; or any modification of such outworks as M. Car- 
not proposes, would afford great shelter to the besiegers. 
They are, in effect and position, species of parallels, 
upon which the besiegers may lodge themselves without 
difficulty. Their exterior slopes are covered from direct 
fire ; flanking defence has been almost entirely aban- 
doned, and vertical fire is ineffectual. The defence, 
therefore, must depend solely upon the personal exertions 
of a very numerous garrison. Ample proofs of in- 
efficiency in the means, and of fallacy in the reasoning, 
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are already before the reader ; and he is entreated to 
refer to them again, if any doubt remain in his mind 
of the prejudicial tendency of any adoption whatever 
of M. Cfarnot's scheme of defence. 

102. The great object — the true merit, and defined 
aim of fortification — is, to enable the weak to defend 
themselves, as eflfectually as possible, with the least pos- 
sible means; whereas M. Camot's ingenuity has con- 
trived systems, and alterations of systems, and outworks, 
which indispensably require large garrisons, and cannot 
be effectually defended by weak ones. But the times in 
which he wrote, and the power and policy of the master 
he served, may have demanded such profuse requisitions, 
and waste of human life and manly powers, and such a 
total departure from the economy of (fefence. Ordinair 
fortresses, provided with the usual garrisons, lost all 
value in the vast scale of operations which arose out of 
the peculiar circumstances of the late war. Immense 
armies passed, without precaution, places comparatively 
insignificant, containing garrisons too weak to attempt 
any offensive operation, although sufficient to discharge, 
fully, their defensive trust. To operate thus, regardless 
of fortified places, demands a very large force. — This 
Napoleon the First had ; and when M. Camot was com- 
manded to arrange a defensive system suited to the times, 
and to the circumstances of extended dominion depend- 
ing on military occupation, he saw that the vast power 
which had been able to command means to act thus, 
offensively, should be employed to prevent such a plan 
from succeeding, if used against him, by raising the 
consideration of his fortresses in offensive power ; and 
thus converting them into species of Intrenched Camps, 
capable of containing, and easily sending forth, large 
corps of troops. This was the original object of M. 
Carnot's new system of defence ; but, even should the 
like circumstances again occur, the real economy of 
defence must be studied from other sources. Any appli- 
cation of his system, whether to old or to new places, 
must either be insecure or expensive : insecure, if not 



82 CARNOrS PRINCIPLES [Paet I. 

provided with numerous garrisons ; ruinously expensive, 
if they are. M. Carnot asserts that places constructed, 
or altered, according to his new system, are defensible 
with less means than other places ; but the most expen- 
sive means that can be used, though he excludes them 
from his calculation, are men ,• and of these it is evident 
his systeiAS and principles of defence demand a large 
supply, and must incur a great waste. 

103. Since the termination of the great war in 1815, 
the French have been much occupied in constructing 
and improving the defences of their country ; and it is 
a remarkable fact that their miUtary engineers have no- 
where, not even in the works which they have executed 
for the defence of their capital, adopted, any part of 
the system proposed by Oamot, notwithstanding their 
admiration of the name and authority of their illustrious 
compatriot : while the engineers of Prussia and Austria 
have very extensively followed his principles and me- 
thods of construction in the fortresses they have executed 
for the purpose of resisting future aggression on the 
part of their neighbours. Yet some of them have in- 
dicated their coincidence in opinion with the author of 
the present work, in regard to his criticisms on the 
system of Carnot, by their approbation of his reasonings 
as they were stated in the first edition of his * Observa- 
tions on Camofs Principles of Defence.'* The question 
now to be examined is : — ^Which of the two schools, the 
French or the German, is foimded on the most correct 
principles ? Are the Prussian and German engineers 
right in relying on a theory which those of France 
seem to have repudiated ? Are they right in executing, 

' In the preface to a German translation by M. Von Echt (Coblentz, 1821) 
of the * Observations on the Motives, Errors, and Tendencies of M. Camot's 
Principles of Defence,' that writer — after remarking that while many persons 
follow literally the principles of Carnot and Montalembert without compre- 
hending the spirit of those principles — assigns as a motive for presenting a 
translation of the work to military men, that, " Perhaps no one among the 
numerous opponents of Carnot has explained his meaning so clearly, nor has 
supported his objections to the system of that engineer on such precise 
and sound demonstrations, as Colonel Douglas has done in the work of which 
the translation is given." 
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conforraabfy to an nntried theory, works on which the 
safety of their country will depend, by the resistance 
they should oppose to attacks which, without doubt, 
will be made upon them in the event of a continental 
war taking place ? 

104. The rejection of Carnot's system by the French 
may afford some presumption that the engineers beyond 
the Rhine, in adopting that system as the basis of their 
constructions, have not duly weighed the disadvantages 
to which it is subject ; and this presumption, the author 
thinks, will be strengthened by the considerations which 
he has now to offer. Those considerations are founded 
on his personal knowledge of the works executed by 
those engineers, and of the localities which have been 
selected for .them ; and to these works reference will be 
made, in describing the details of the constructions.r 
Previously to entering upon this subject, the author 
thinks it may be advantageous to offer a brief outline 
of the general principles on which the French fortifi- 
cation (perhaps it may with more propriety be called 
the earlv Italian system of fortification) is founded; 
and to indicate the chief points of difference between 
that and the modem German, or, as it is called, the 
Polygonal system. 

105. What is called the Bastion system of fortifica- 
tion has long been considered as the perfection of the 
art of military defence* Every part of the rampart 
which constitutes the enceinte of a fortress, has its 
position and dimensions determined on principles which 
are involved in the very nature of a perfect defence, 
and of the arms which are to be employed in effecting 
that defence. In fact, with due modifications, the Bastion 
system may be said to be equally applicable to the use 
of all arms, from the javelin which is thrown by the 
hand to the shot projected from the heaviest ordnance 
at present in use. Thus, the first principle — ^that of 
being able to see the enemy when he may have arrived 
at the foot of the wall or the rampart — is conformed 
to, by causing the bastions to project beyond the general 

G 2 
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directions of their connecting curtains, and disposing 
them at such intervals that the parts which reciprocally 
defend one another shall not be beyond the range of 
the arms employed in the defence. Whenever this 
principle is not attended to, in the construction of the 
enceinte of a place — as when that enceinte is of a form 
simply circular or polygonal — it is, or should be, always 
carried out by the construction of works, as ravelins or 
lunettes, at intervals, in advance of that part of the 
fortress. 

When the Bastion system of fortification was first 
invented, or adopted, in Europe, the range of the 
fire-arms employed in the defence of a fortress was 
estimated at little more than 300 yards; and hence it 
was found convenient to place the sahent angles of 
everv two nearest bastions at a distance, in round 
numbers, of 400 yards from each other, at the angles 
of a polygon, imagined to enclose the place ; and, with 
the long-range arms of the present day, this distance 
might, without departing from the spirit of the sys- 
tem, be extended to 500 or 600 yards. As earth 
is less subject than masonry to be degraded by shot, 
the ramparts and parapets were made of earth, the 
part of the rampart below the level of the ground, 
and forming one side of the ditch, being alone faced 
with a wall of brick or stone, in order that the work 
might not be easily taken by an escalade. The para- 
pets were made about 20 feet thick in their narrowest 
parts, that they might not at once be perforated by 
shot from the heaviest artillery then brought against 
them. 

Till the time of Vauban, the practice, in attacking 
a fortress, was to destroy the parapet and dismount the 
guns on it by direct fire ; but that great engineer having 
invented the method of ricoching the ramparts by an 
enfilading fire, the Bastion system lost some of its great 
advantages : the guns on the faces and flanks of the 
bastions^being, in part, dismounted by shot striking 
them transversely, as it rebounded along the terre-pleins 
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on which they were mounted, could no longer defend, 
by their flanking fire, the ground on which the enemy 
might advance. 

106. The engineers of the French school have long 
felt the imperfections of the Bastion system, as exhibited 
in the works of Vauban ; and, though they have retained 
it in the construction of the enceinte of a fortress, they 
admit the necessity of considering this part as simply 
a reduit or retrenchment, in which the last stand against 
the besiegers might be made ; and they agree in making 
the principal part of the defence consist in the works 
constructed beyond the enceinte. Thus, Cormontaingne 
and Camot have covered their bastions and ravelins 
with (munterguards, and have greatly enlarged the 
ravelins, with a view of detaining the besiegers longer 
in their efforts to get possession of those outworks, and 
consequently of extending the duration of the siege of 
a place. 

107. The latest French engineers have at length re- 
cognised the principle that the best means of prolonging 
the defence of a place, and of securing the mhabitanta 
of a fortified town, in some measure, from the miseries 
of a bombardment, is to form about the place a number 
of detached forts, each strong enough to require a regular 
siege for its reduction. It was with this view that they ' 
constructed the crown works about Alessandria, the 
lunettes about Antwerp, and the detached forts about 
Paris. With such works as these about a town, it 
apparently signifies little what may be the nature of 
the enceinte itself. The French persist in giving it 
the bastion form, but the engineers of Austria and 
Prussia prefer a form approaching nearly to that of a 
simple polygon. This practice, nearly, is that which 
has been followed by General Von Aster in the con- 
struction of the strong detached work called Fort 
Alexander, on the Rhine, opposite Coblentz. 

When the object is to fortify a rocky height, the 
French and German engineers agree to execute, on its 
faces, strong casemates for artillery, in situations which 
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piay command all the approaches, and thus convert the 
site into a sort of Gibraltar : in this manner have the 
grounds about Luxembourg and Ehrenbreitstein been 
fortified. 

108. The circumstances which chiefly distinguish 
the Bastion system of fortification, according to the 
principles held in the French school, from the Poly- 
gonal system of the modern German engineers, are : — 
1st, the suppression of the bastions on the enceinte, 
and the establishment of a shell-proof casemate, of 
brick or stone, across the middle of the main ditch, 
having embrasures and loop-holes in the side walls for 
the defence of the ditch, by a fire of artillery and 
musketry, in the direction of its length : this is to 
serve the purpose of the flanks of bastions in the 
system of Vauban, and is supposed to accomplish the end 
more effectually than these can, it being imagined that 
the artillery in it is not liable to be dismounted by the 
fire of the besiegers at an early epoch of a siege ; 2ndly, 
the suppression of the scarp and counterscarp walls, and 
the substitution for them of a loopholed wall, extending 
along the whole front of fortification, at a short distance 
in advance of the exterior slope of the rampart, which 
is formed entirely of earth. {See art. 140.) 
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CHAPTER III. 

On the Inefficiency of Vertical or PiTCHiNa Fire. Experi- 
mental Trlals of such Firing made at Woolwich in 1824. 

109. When the author presented a copy of the work, 
now re-published, to the Duke of Wellington, to whom 
it was dedicated, a very remarkable conversation took 
place, and an interesting correspondence ensued on the 
meflficiency of M. Camot's vertical fire : on the serious 
defects and dangers arising from the suppression of the 
covered way and glacis, and the substitution of a coun* 
terslope for the reveted counterscarp of the ditch ; also 
on the insuflficiency of the detached wall before the 
face of the earthen rampart, to prevent it from being 
carried by assault, since, as the author has asserted in 
his work, the detached wall can be breached by bat- 
teries placed in the first or second parallel. 

110. The illustrious Duke, upon a full consideration 
of the experiments and reasonings contained in the 
work, appeared to entertain no doubt of the general 
ineflSciency of the vertical fire proposed by M. Carnot, 
and of the insecurity of the counterslope ; but, with 
respect to the practicability of breaching the wall, until 
a lodgment should have been made on the crest of the 
counterslope, he demurred much. His Grace seemed 
to concur at first with M. Carnot, in the opinion 
that, as the wall could not be seen from any of the 
earlier works of attack, and could not therefore be 
fired at directly, it could not be breached, but by 
batteries established on the crest of the counterslope. 
His Grace observed that, until a practicable breach 
should be made from batteries, so to be established 
against the detached wall, the casemates behind that 
wall, from which the vertical fire of mortars was to 
issue, would remain covered and secure ; the exterior 



88 THE INEFFICIENCY OF [Part I. 

slopes of the earthen ramparts would be protected 
from assault, and the besiegers established on the crest 
of the counterslope would be exposed all this time to 
the destructive efiFects which M. Carnot attributed to 
his vertical fire, and to the numerous sorties which 
might so easily be made from ditches having gentle 
counterslopes instead of steep counterscarps : whilst the 
detached wall, remaining till then unseen and entire, 
would protect the body of the work effectually from 
any assault. His Grace farther observed very truly, 
grasping at once the whole question, that the eflSciency 
and security of Camot's system of defence depended 
essentially upon the detached wall ; and, according as 
it might or mi^ht not answer the expectations, aad 
fulfil the conditions which M, Carnot attributed to it, 
the whole system must stand or fall, 

111. Concurring in this, the author, relying on his 
own experience as an artillery officer, repeated with 
the utmost confidence, as is stated in this work (arts. 
96, 98), that the Carnot wall, though unseen, might be 
breached at any part from heavy guns or howitzers 
placed in the first or second parallel; that shot or 
shells fired d ricochet might be made to pass over, or 
through the crest of the counter-guard, and strike the 
detached wall behind it about the middle of its height, 
or near its foot ; that the wall struck would nod 
forward at every blow ; that the shakes and reactions 
would increase as the blows became more numerous, 
and the face of the wall would become fractured and 
dilapidated until, at length, the wall, thus shaken 
throughout and damaged on its face, would lose its 
equilibrium, and fall forward in a mass of ruin : its 
fragments forming a practicable breach or slope in 
front of that part of the wall which, being too low to 
be struck by tne projectiles, might remain entire. The 
author ventured to observe that this might be done 
with so much accuracy and certainty by ricochet firing, 
that, in besieging any fortress constructed upon Car- 
nofs principle, the process of attack might proceed 
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with the utmost certainty ; that, when arrived at the 
crest of the connterslope, the detached wall would be 
found in a state of ruin, at the part or parts on which 
a sufficiently powerful ricochet fire had been concen- 
trated: when the works of earth, being then uncovered, 
might be immediately carried by assamt. 

112. The author then suggested, with great defer- 
ence to the Duke, that the practicability of breaching 
the Camot wall from the first or second parallel might 
easily be tried, at Woolwich, by causing a facsimile 
of a fortress on Camot's system, consisting of parts of 
the rampart, detached wall, and counterguard, to be con- 
structed ; and causing to be erected against it, at 400 or 
500 yards' distance, batteries armed with two or three 
eight and ten-inch howitzers, and 68-pounder carro- 
nades : from these the firing might be carried on as if 
at a siege. And, in order that the experiment might 
be made with as much fairness as possible, it was pro- 
posed that the practice should not be corrected by any 
reports from, or intelligence with a range-party sta- 
tioned for the purpose of observing the enects pro- 
duced; the firing party and the committee might 
remain in, or near the battery, until the number of 
rounds which had been estimated as adequate to try 
the case should have been fired. To this the Duke 
expressed his assent, and this very interesting inter- 
view terminated. 

113. Soon after this conversation the author received 
a letter from the illustrious Duke, of which the adjoined 
is a facsimile. 

The author need scarcely say that he accepted with 
great pleasure the Duke's invitation ; and on that occa- 
sion he had the honour of presenting to his Grace 
copies of the publication. During the visit, the author 
had another favourable opportunity of conversing with 
that great captain upon the subject of Camot's system. 

114. The author having sent a copy of his work to 
Major-General the late Sir John T. Jones, of the Royal 
Engineers — who, acting under the orders of the Duke of 



90 THE INEFFICIENCY OF [Part I. 

Wellington, attended his Grace in the periodical inspec- 
tions, made twice a year, of the fortresses which were 
being constructed or restored on the Rhine and in 
Belgium — received an acknowledgment which is sub- 
joined in facsimile from that eminent engineer, whom 
the country has since had the misfortune to lose. 

From tms letter it will appear that one of the copies 
of the work, which the author had transmitted to the 
Duke, had been sent to the Prussian officer charged 
with the construction of the fortifications at Cologne 
and Coblentz : the other copy was sent by the Duke to 
the chief engineer employed in restoring the defences 
of the Belgian frontier. This officer appears to have 
acted with more deference to the opinions both ex- 
pressed and implied in the two letters above noticed, 
and more in accordance with what may be inferred 
from the results of experiments afterwards made at 
Woolwich by the Duke's orders, than the Prussian and 
German engineers have acted in the construction of 
the works, the execution of which was confided to 
them. 

115. In 1821 a very important work, entitled *Me- 
moire sur TEflfet des Feux Yerticaux, proposes par M. 
Camot, dans la Defense des Places Fortes,* was pub- 
lished at Paris by M. Augoyat, Capitaine au Corps 
Royal du Genie. In this work, M. Augoyat announces 
his purpose in a preamble, of which a translation is 
given in the note below.* 



• " The true method of defending fortresses consists, according to Camot (* De 
la Defense des Places Fortes,' Paris, 1812, chap. iv. p. 312), *a la convertir 
en nne s^rie d'attaques partielles, soutenues par une grande quantity de feux 
Yerticaux.' By vertiod fires, he means the discharge of hand-grenades, and 
of any other missiles which can be projected from great and small mortars, 
howitzers, guns, and muskets, at angles of elevation above the horizon. The 
object of these fires is not accomplished unless they are extraordinarily multi- 
plied ; and for this reason M. Oarnot generally uses the expressions, hail or 
rain (pluie) and storm (torrent) of fires, to denote the abundance with which 
the missiles should be employed in the defence. The consumption, however, 
of an immense quantity of shot, shells, and small balls of iron, being 
enormously expensive, and perhaps impossible, the distinguished author of 
the * Defense des Places Fortes ' supposes that these storms of vertical fires 
should ooudist principally of small projectiles, such as stones, grenades, or 
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116. The author, who was then residing in Paris, 
transmitted to the Duke of Wellington a copy of M. 
Au^oyat's *M^nioire,* with a letter, of which the fol- 
lowing is a copy : — 



Ci 



(Dated) " Paris, July 26, 1821. 
My Lord, — 



^* The acoompanying ' M^moire ' (jnst published at Paris) 
' 8iir FEfTet des Feux Verticaux, propose par M. Camot,' has been sent 
to me by the author. I take the liberty of transmittiDg it, for your 
Grace's perusal, satisfied that your Grace will consider the suDJect 
of such importance as to require no apology for this intrusion. 

*' The author of the M^moire, M. Augoyat, is a very distinguished 
officer of French engineers, and Professor of Fortification k VEoole 
d' Application de TEtat Major, lately established at Paris. 

" It is very satisfactory to me to present to your Grace a work 
■which, upon a close investigation of M. Camot's system (with re- 
ference, mainly, to the book which I dedicated to your Grace), has 
fiiUy admitted the ' accuracy ' and ' importance ' of my observations, 
and adopted (page 34) all the conclusions I have drawn, leaving the 
question as it was when M. Camot took it up, namely, that verticcd 
fire, applied in the manner recommended by Vauban, Cormontaingne, 
Bousmardj St. Paul, and others, is a powerful accessary in the de- 



balls, weighing a quarter of a pound, fired from mortars, and musket-bullets 
discharged at elevations of about forty-five degrees. He calculates the effect 
which all these projectiles would produce on the apfjroachcs of the besiegers, 
between the third parallel and the place : and he arrives at the conclusion, 
that the besieging army, however strong it might be, would bo destroyed in 
ten days ; and, consequently, that the fortress might be considered as iQipreg- 
nable. SeveraJ writers have published critical observations on Camot's work : 
in France, General Gassendi ('Aide M^moire k T usage des OfQciers d'ArtlUerie,' 
5* 6dit. Paris, 1819) ; in Russia, Colonel Weliminoff (^ M^moire sur le Profil en 
Fortification,' par le Colonel Stolipine, P^tersbourg, 1816); in Germany, 
General Eickmayer (Abhandlungen tiber Gegenstande der »taats-und-Krieg8 
Wissenschaften,' Frankfurt-am-Main, 1817); and others (Pallas, ix* et x» 
cahiers, ann^e 1810 ; * Nouvelle Feuille Militaire P^riodique de Vienne,' ix« 
et n* cahiers, ann^ 1813 ; * Traduction Allemande de la Defense des Places 
Fortes ') ; and, finally. Colonel Sir Howard Douglas, whose work (* Observations 
on the Motives,' Sec.) ediould be cited, as containing the results of some interesting 
experiments on vertical firing, and just observations concerning the systems of 
M. Camot. My object in tibis MSnwvre is to collect the experiments which 
have been made on vertical fire, to calculate the effects which they may pro- 
duce, and to compare together its employment in the system of defence 
proposed by Camot, and in that which is generally adopted. I shall frequently 
cite the work of Sir Howard Douglas, which has supplied me with most of the 
facts, and with the most important observations. I have added to these data 
some other facts, together with the calculations and the developments which 
api^eared to be necessary, in order that the subject might be more perfectly 
understood." 
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fence of places, but that it cannot produce the effects M. Camot 
has calculated ; that he has pushed the application much too far, 
and has erred in principle ; that he has exaggerated the difficidty 
of serving ordnance placed on the ramparts of a fortified place ; 
that his project would render it impossible either to man the covered 
way or the ramparts upon the points attacked, and consequently . 
obb'ge the besieged to renounce the important operations of can- 
nonading, and opening fire of musketry upon the third parallel, 
heads of saps, cavaliers of the trenches, and the crowning of the 
covered way, and consequently that M. Camot's system is actually 
indefensible. 

** I have reason to know that this is not only the opinion of the 
individual who has thus adopted and avowed my conclusions ; but 
that the work speaks the judgment of the corps to which the author 
belongs, and may be considered as sentence passed upon M. Car- 
net's propositions and new system, by a body of men certainly not 
prejudiced against him, nor in favour of a British military author. 

** The attention of the French engineers to this controversy, has 
been excited by two important questions : — one to consider how far 
M. Camot's system should be acted upon, in carrying into effect 
some contemplated additions to the defences of this kingdom ; the 
other, to apply the investigation to estimate the powers of resistance 
of those fortresses which are being erected, according to M. Camot's 
system, upon an opposite frontier. 

" The former of these questions may now be considered as set at 
rest ; and the corollary of the proposition is, satvif action that the Pros-' 
sians are acting upon an en-oneous, insecure, and condemned system. 

" Having published my work under very strong impressions of 
the serious consequences that must, in all probability, ensue, to 
affect our interests should any application of M. Camot's projets 
be carried into effect, on frontiers which we are interested in 
strengthening, and may have to defend ; and being now brought to 
view the question with increased confidence in my original opinions, 
I entreat your Grace to receive, with indulgence, this communica- 
tion. Your Grace having done me the honour to recommend my 
book to the perusal of the Prussian engineers, will, perhaps, further 
submit the subject, together with this letter and the accompanying 
Memoire, to their reconsideration; and if your Grace's superior 
judgment shoidd be disposed to confirm the opinions thus expressed 
and supported, the defective plans upon which our late and pro- 
bably future allies are acting, may yet be abandoned and corrected. 

" (Signed) H. Douglas." 

** Field Marshal His Grace 

The Duke of Wellington, K.G., G.C.B.*' &c. &c. 

The Duke acknowledged the receipt of the author's 
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commTmication, and the *M^moire' accompanying it, 
in a letter which bears with so much force upon the 
subject of a controversy which, having lain apparently 
dormant for nearly 40 years, becomes now a matter of 
deep interest on account of its influence on the terri- 
torial arrangements of Europe, as settled in 1815, that 
the author is induced to present here a facsimile 
of it. 

117. In 1822, the Duke of Wellington — doubting, as 
it appears, whether a sufficient number of shots or shells, 
fired h ricochet^ could be so accurately directed from the 
first or second parallel as to pass over the crest of the 
coiinterguard and strike the wall proposed by Carnot, 
low enough to make in it a practicable breach — caused 
some preliminary experiments to be made, in order to 
ascertain this point before authorizing the expense of 
building, in masonry, an exact representation of a por- 
tion of the wall, with a corresponding portion of the 
counterguard. 

For these preliminary experiments, the left face of 
the bastion erected in the Arsenal at Woolwich, for 
ricochet practice, was raised high enough to represent 
a portion of Camot^s counterguard, and, at the proper 
distance behind it, was formed a bank of earth to repre- 
sent the detached wall. The experiments^ which were 
made in 1822, were, upon the whole, sufficiently success- 
ful to satisfy the Committee that in firing from the first 
or second parallel, in a siege, the wall might be struck, 
at the required height from the ground, by such a num- 
ber of shot as would afford a reasonable expectation 
that a wall built in masonry, according to Camot's pro- 
posal, could be effectually breached. Accordingly his 
Grace recommended that the necessary constructions 
should be executed, and the experiments duly made. 

The following table exhibits the results of the artil- 
lery practice carried on in 1822, as a preliminary mea- 
sure against the works intended to represent a portion 
of a Front of Fortification, according to Camot's sys- 
tem. 
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118. The works whicli the Duke of Wellington had 
recommended to be executed at Woolwich — to serve as 
objects by which the question, whether Camot's wall 
could be breached or not by distant firing, was to be 
determined — being completed, and the masonry of the 
wall firmly consolidated, the experimental operations 
against the wall took place in August, 1824.* 

A portion of either face of the middle bastion in the 
plan opposite p. 53 (fig. 1), with corresponding portions 
of the wall in the ditch before it and of the covering 
* counter-guard, will serve to indicate the situation of 
the works in the general plan ; and the part between 
B and D (fig. 2), will represent a section of those 
works as they existed before the firing began. 

The following is a copy of a * Report of the Practice 
. carried on at Woolwich in 1824, by order of His Grace 
the Duke of WelKngton, Master- General of the Ord- 
nance :' — 

" His Grace the Master-General having considered it 
possible that the walls used in the new system of forti- 
fication, recommended by Carnot, and carried into execu- 
tion in late years in different countries, might be 
breached at considerable distances by fire at high angles, 
desired, in the year 1822, that a profile in earth might 
be prepared for trial, placing a screen of the proper 
height in lieu of a waU. 

" The experiment tried at Woolwich in August, 1822, 
proved that this fire could reach very low down the 
wall. 

" It was doubtful, however, whether the projectiles 
would breach the wall at considerable distances, say 
four or five hundred yards, considering the small quan- 
tity of powder which it was necessary to use. 

" His Grace the Master-General then determined that 
he would continue the experiment, and had a wall 
constructed of the usual dimensions in the summer of 
1823. It .was 21 feet high and 22 feet long, of the 



• See ' Professional Papers of the Corps of Royal Engineers,' vol. ii. p. 45. 
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regular thickness of six feet at top and of seven at bottom, 
as recommended by Camot, and had one loophole in the 
usual recess. It was further strengthened hy a bvttress of 
four feet sqimre at each endy so that the total length of 
the wall, including the buttresses, was 30 feet at bottom 
and 28 at top : the buttresses giving it a considerable 
additional strength beyond the usual wall of Camofs 
system. The wall was carefully built and well cemented. 
An earthen counterguard, of the regular thickness and 
of equal height with the wall, was thrown up before it : 
the crest of the counterguard being 20 yards fr.om the ^ 
top of the wall. 

" A mound of earth representing the rampart of a 
bastion was thrown up behind the wall, and was con- 
tinued at the regular slope of 45°, till its height was 
four feet above that of the wall ; but this rampart being 
eight feet lower than the real rampart of a bastion would 
have been, was on that account of leSs use in serving as a 
correction to the elevation of the ordnance. 

119. "Two batteries were constructed against the 
wall, and opened their fire 5th August, 1824. They 
consisted oi the following pieces of ordnance : — 

8 68-pounder carronades, at 500 yards) from the 
3 8-in.*iron howitzers, I . ^n^r. i \ crest of 
3 10-in. ditto J ^ j counterguard. 

14 pieces. 



" 1 00 rounds per piece were fired in about six hours : 
the howitzers firing live shells filled with powder, the 
carronades firing solid shot. 

" On examining the wall, there was a practicable 
breach of 14 feet wide, and the buttresses were much 
injured ; as will be more distinctly shown by reference 
to fig. 1, page 100. 

"The splinters of the shells being inconvenient to the 
men in the 400 yards battery, the bursting powder of 
the shells was considerably reduced. 

H 



M 
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" On the 6tli August, the firing recommenced from 

8 68-pounder carronades, at 500 yards. 
2 8-in, iron howitzers, I . >iaa j 
4 lO-in. ditto ditto I ^* ^^^ y^^^«- 

14 pieces. 

" The fire of these pieces was intended to be directed 
towards the more effectual opening the breach, and the 
. more complete destruction of the buttresses. 

" 50 rounds per piece were fired in two hours, when 
the breach was examined and found to be complete in 
every respect, and the buttresses to be in the ruinous 
state more clearly shown by reference to the darker 
shade of fig. 1, and also to ng. 4, page 101. 

" On the 5th and 6th of August, 2 of the 8-inch iron 
howitzers, 2 of the 10-inch ditto, and 4 carronades^ had 
been placed upon high traversing platforms^ so as to raise 
them nearly to the natural level of the country j according 
to Carnofs system; hut His Grace the Master-General^ 
who examined the breojch at this period^ having given direc- 
tions that all the ordnance should be placed on common 
platform^^ the use of the traversing platforms teas dis- 
continued. It had been previously observed that no ad- 
vantage or superior accurojcy of fire attended raising the 
guns^ which was merely done that the experiments might 
more scrupulously follow Carnofs system, with respect to 
the relative levels of the wall, the counterguard, and the 
country. 

** His Grace also ordered that the rubbish should be 
cleared away both from the front and rear of the breach. 
This was accordingly done, when the wall was found to 
be about five feet in perpendicular height in front, with 
a roimding of rubbish oi about two and a half or three 
feet on the top, and to be about eight and a half or 
nine feet in height towards the rear, or chemin des rondeSj 
as is shown in fig. 5, page 101. 

"On the 11th August the batteries recommenced 
their fire from 
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8 68-pouiider carronades, at 500 yards. 
6 lO-in. iron howitzers, at 400 yards. 

14 pieces. 

" Eighty-five rounds from each of the howitzers, and 
about 100 from each of the carronades, were fired in three 
hours and a half, by which time the wall and buttresses 
were one mass of ruin, and the chemin des rondes was 
obliterated, as is shown in the view and elevation, figs. 
2 and 3, overleaf. 

" The power of artillery to destrov Camot's wall has 
been, therefore, fully established ; the guns having re- 
ceived no aid as to charge, direction or elevation beyond 
what real service would afford, and the shells having in 
some measure been less efficacious than they really would 
be from the circumstance of so much powder having 
been taken out of them after two hours of the first day's 
fire, on account of the splinters reaching the batteries, 
and that a very considerable number of shells did not 
explode. 

. " From careful observation, it appeared that about a 
quarter of the shells and one-fifth oi the shot struck the 
wall. Many of both which but just missed it would 
have been efficacious had the wall been longer. 

" The increased rapidity of the fire is also observable : 
that of the third day being nearly double that of the 
first day, although the reduction in the height of the 
wall, from 21 to 5 feet, rendered the operation obviously 
more difficult. 

(Signed) " E. Douglas, 

" Lt.-Gen., Director-General F.T." 

The figures 1 to 5 overleaf, represent the appearances 
of the wall at the operations on each of the three 
days respectively ; and the experiments satisfactorily 
demonstrate the practicability of effecting a breach in 
Carnot's wall, at the distance of 400 or 500 yards, by 
firing ct ricochet over the counterguard. 

h2 
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The following interesting particulars, relating to the 
experiments, were, subsequently, communicated to the 
author : — 



10-in« Howitzer 
8-in. „ 
68-pr. Carronade 



0HABGB8. 

lb. oz. lb. oz. 
1 3 for the two first days, 1 2 the last. 

11 „ None 

10 „ 14 






lO-in. Howitzer 
8-in. „ 
68-pr. Carronade 



8 and 10 in. Mortars 



ELEVATIONS. 

deg. deg. 

I2i first day 12i second 

13J „ 13i 
13 to 14. 



» 



deg. 
13i last. 
None. 



FUZES. 



in. 
1-1 to 2-2 



in. 
2-2 



)9 



m. 
2 



99 



10-in. Mortars 
8-in. 



BURSTING POWDEB. 

lb. OZ. lb. oz. lb. oz. 
6 to 2 10 or 3 



99 



2 8 



99 



2 



99 



1 14 



Orders were previously given to vary the elevation according to 
circumstances. It was intended that the shells should strike before 
bursting, and after thirty rounds the fuzes were of 2*2 in. The firing 
was from right to left ; by salvos (two or three) ; and independently, 
taking care not to have two shells in the air at once. 

Mem. of the weight of iron fired : — 

lb. oz. lb. 

10-in. Shells with 2 10 bursting powder 96 

8-in. „ 1 14 „ 48 

Carronades shot .. .. .. .. 68 

1st day 800 10-inch 300 8-inch 

2nd „ 200 „ 100 



3rd 



99 



536 



99 
99 



99 



800 68 pr. 

400 

800 



99 
99 



1036 X 96 « 99,456 400 X 48 = 19,200 2000 x 68 = 136,000 
Total weight 113 tons 15 cwt. 66 lb. Total rounds 3436 

Shot and Shells which took effect : — 

Against the wall. Gounterguard. Bastion. 

Shot. Shells. Shot. Shells. Shot. Shells. 

1st day 180 158 192 190 No return. 



2nd 
8rd 



99 
99 



36 
73 

289 



58 
86 

202 
289 

491 



128 

204 

524 



111 
176 

477 
524 

1001 



92 
235 

327 



65 
216 

281 
327 

608 



Total 2100, or nearly two- thirds. 
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120. The results of the experiments made in 1824 
having fully verified the predictions of the author, and 
the expectation entertained by the Duke of Wellington 
after the preUminary trials of 1822, — that the wall 
constructed according to the system of M. Carnot might 
be breached by ricochet fire from batteries placed in the 
first or second parallel; and the inefficacy of vertical 
fire having been proved practically by the experiments 
detailed above : it would seem that the engineers of the 
allied armies employed under the Duke's supervision — 
to whom copies of those experiments were immediately 
transmitted — should have been deterred from persisting 
in the adoption of a theory which was thus shown to be 
erroneous, and from applying it in the construction of 
fortresses or points of defence of the utmost importance 
to the security of the countries to be protected from 
aggression. 

This ill-founded theory has, however, been adopted 
to a vast extent, and fortresses have been built at enor- 
mous cost by the Prussian and Gterman engineers, at 
points of vital importance to the preservation of those 
territorial demarcations which were laid down in the 
treaties of peace of 1815, and on which the safety of 
Europe depends. 

121. Whilst these works were being constructed on 
principles which the Duke of WelKngton, as well as the 
engineers of the British and other services, deemed 
vicious, the French engineers appear to have watched 
their progress with intense interest. They abstained, 
however, from pronouncing in any published work their 
reasons for not having adopted the Carnot system them- 
selves. It was not their business to throw the weight 
of their conviction of the defects and insecurity of that 
system into the scale in such manner as to deter the- 
Prussian and German engineers from constructing, on 
erroneous principles, fortresses and other military pointa 
which France might have to attack : but now that those 
works have either been completed, or are so far advanced 
as to be no longer susceptible of being modified or 
reformed, the French engineers cease to observe that 
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silence which they have hitherto maintained upon the 
very important professional controversy respecting the 
merits of the new system ; and they consider that the 
time has come when they may propound their reasons 
for having repudiated it, and expose scientifically its 
weak points. In so doing, they teach the modes and 
means by which, in the event of war, the fortresses 
which the French may be destined to encounter, at the 
first step which they majr have to take beyond the 
limits ojt their present territory,* may best be attacked 
and reduced. 

122. In the important work just referred to, M. Man- 
gin examines closely : — First, the three great principles 
of defence upon which the Camot system is founded, 
viz., the detached scarp ;^ the suppression of the counter- 
scarp, covered way and glacis, with the substitution of 
the glacis en contrepente ;"" and vertical fire of small 
balls from mortars placed in casemated batteries.** 
Having examined and condemned the new principles 
of defence seriatim, M.Mangin proceeds, — Secondly, — to 
examine the strength and resistance of the new system 
of German fortification, in which those principles of 
defence are largely introduced ; and, after an elaborate, 
skilful, and eminently scientific investigation of that 
mixed system, he expresses the opinion of the whole 
corps of French engineers, that the polygonal system, 
based upon those vicious principles, is defective, danger- 
ous, and insecure. 

123. Before proceeding to examine the new German 
system by applying to it an attack en rhgle, as has been 
done with respect to the Carnot system in the former 
part of this work,® and by M. Mangin, in his * M^moire 
sur la Fortification Polygonale,'' it is proposed to 
examine the opinions -entertained by the engineers of 
France in general, and by some of those in the British 
service, on the efficacy of that system, borrowed by the 
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M^moire sur la Fortification Polygonale construite en AUemagne depuis 
1815, par M. Mangin, Capitaine de G^nie.* — Preface, 

^ Sect. 8, p. 20, et seq. • *= Sect. 16-2G, p. 29, et scq. 

^ Sect. 27, p. 45, et seq. • Arts. 80, 81, 82. ' Sect. 5, et scq. 
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Prussian and Gterman engineers from Montalembert 
and Camot, with a view to inquire how far principles 
already — by engineers of the first eminence in the 
French and other military services — deemed vicious and 
defective in the several systems for which they were 
originally proposed, can be less so in those which are 
formed by combinations of both. We may observe here, 
that the Camot wall is but a revival of the old town- 
wall, which- — incapable of resisting the effects of modem 
arms and means oi attack — was abolished when massive 
ramparts of earth were formed; and, hence, to detach 
the scarp from the body of the rampart may be con- 
sidered rather as making a retrograde than an advancing 
step in defensive science. 

1 24. M. Mangin observes, in the work above quoted, 
that, " since the detached scarps may be destroyed by 
the besiegers' batteries in the first parallel, the safety of 
the place is at an early period of the siege endangered : 
this defect alone should induce engineers to reject such 
scarps ; but the evil is increased by the flanking parts 
of the enceinte being destroyed at the same time — so 
that the place is at once deprived of the most impor- 
tant property of fortification, that of securing the place 
from an attack by main force. 

"With respect to regular attacks, the detached 
scarps, with chemins des rondes which they leave on 
their interior side, have the defect of allowing the 
besieger, after passing the breach in the wall, to extend 
himself about the place, and assail it on a wide front : 
he may thus easily execute his lodgments and batteries 
on the works within the wall, or form galleries in them 
to discover the countermines which the defenders may 
have prepared. 

" As to the defensive qualities of the detached scarps, 
they are of small importance; from their loop-holes 
the crest of the besiegers' crowning batteries can 
scarcely be perceived : so that the fire from them is 
no obstacle to the construction of those batteries, and 
defends the ditch very imperfectly. These walls may, 
moreover, be breached at their salient angles : through 
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such breach the chemin des rondes may be enfiladed in 
its whole length ; and, consequently, it must be imme- 
diately abandoned by the defenders." (* M^moire sur la 
Fortification Polygonale,' sect. 90, p. 145.) 

In another place (sect. 11), Capt. Mangin remarks, 
" Since the besiegers have it in their power, they 
would not fail, by means of their distant batteries, to 
open the works in several places at the same time ; and 
the garrison would be deprived of the advantages of 
having interior defences, unless they should be of 
extravagant dimensions. In the bastion system, the 
formation of retrenchments is possible, because a regular 
attack is confined to one front, or to two fronts ; but in 
the new system, there being no supposed necessity for 
breaching-batteries near the ditch, tne point of attack 
may be said to be on the whole circuit of the place, and 
retrenchments ought to be formed within every front. 
In a small place, a central redoubt might serve the 
purpose ; but, in a large place, a second enceinte would 
become necessary." 

125. In confirmation of the practicability of breach- 
ing the detached scarp by ricochet firing from the first 
or second parallel, M. Mangin, besides alluding (page 
45) to experiments made in Grermany, adduces the 
results of those carried on at Woolwich in 1824, of 
which an account has been given above (Art. 119). He 
adds, that the only advantage of casemates in the Poly- 
gonal Fortification is, that they form shell-proof cover- 
ings for the mortars or howitzers, and thus secure both 
the ordnance and the gunners. This advantage, how- 
ever, is not considerable, since, in the bastion system, 
the pieces are usually placed on parts of the ramparts 
which are the least exposed to ricochet fire ; and it will 
be found, perhaps, that the money expended in the 
construction of the casemates might be more useftdly 
employed for other purposes. (M^moire sur la Fortifi- 
cation Polygonale, «ect. 27, p. 45).* 

' In a note written by Major-General Sir John Burgoyno, G.C.B., and in- 
serted in Sir John Jones's * Journal of Sieges,' the soundness of Camot's prin- 
ciples of defence is briefly questioned ; and the gallant officer stated, subse- 
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' 126, It has been asserted by Colonel Humphrey 
Q Essay on the Modern System of Fortification,' 1838, 
p. 7, note), with regard to the experiment made at 
Woolwich in 1824, that it was carried on under every 
disadvantage to the wall, inasmuch as the latter was 
only recently built; and the position of it being 
exactly known, the range, to a foot in length, was 
ascertained, which of course could seldom happen on 
service; and another Englishman, also an advocate 
for the detached wall, observes Q An Essay on a pro- 
posed new System of Fortification, by JameaFergusson/ 
London, 1849, p. 54) — " The advantage of these de- 
tached scarps has been a good deal called in question, in 
consequence of an experiment carried on against one at 
Woolwich in the year 1824, but with every possible 
advantage in favour of the attack. Now, as the possi- 
bility or impossibility of breaching the wall is a point 
of fundamental importance in the principles of Camot's 
system of defence, if the possibility is proved by facts, 
the circumstance is fatal to those principles, as far 
as the detached wall is concerned. We refer the 
reader to the passages printed in italics in the copy of 
the Report of the Special Committee which conducted 
those experiments ; and in which it is stated that the 
wall was strengthened considerably beyond that which 
is described in Camot's work, that it was carefully 
built and well cemented in 1823, and was left to dry 
and consolidate for the period which intervened be- 

qufently, to the author of this work, his gratification in finding that the 
complete refutation of those principles, in the former edition of this work, 
corroborated tie general views which he. Sir John Burgoyne, had taken of 
them. 

The unfavourable opinion of another eminent military engineer. General Sir 
Charles Pasley, respecting the system of M. Camot, contained in the edition of 
1819, may be seen in his reference to Camot's work, which is made in the new 
edition of his * Elementary Fortification ;' and may be further inferred from 
his recommendation to the author of this work, the former edition being out 
of print, tiiat a new edition should be published, in which the experiments of 
1824 should be inserted at length, together with such matter and information 
as he might be able to procure from those who had followed him in his attack, 
" efficient and successful," Sir Charles was pleased to designate it, of that 
system. Sir Charles Pasley added, that such a work, brought up to the present 
time, was much wanted. 
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he adds — "The retreat of the sortie into the covered 
way may be easily eflFected through the barriers, which 
are but a few yards distant from one . another. It 
may be protected by fire from the collateral works 
and from those parts of the covered way towards which 
the retreat of the sortie is not immediately directed ; 
while the besiegers, arrested by the palisades and re- 
duits in the covered way, cannot follow it far without 
being exposed to great loss. 

" There being no covered way in the new system, it 
is probable also that the besieger will take advantage of 
that circumstance to make frequent reconnoissances in 
the night-time, in order to discover the state of the 
scarps, and the dispositions of the defences in the ditch : 
such reconnoissances, being made by surprise, will be 
attended with little danger. 

" It was with a view of favouring sorties from the 
covered way, in small force, that Vauban so much im- 
proved that work ; and his dispositions appear to be 
far superior to those of Camot. The barriers of the 
covered way aflford sufficient openings for the passage 
of the troops composing such sorties ; and, on the other 
hand, the traverses not only permit the men to be coP 
lected in security till the moment of marching ,out, 
they also permit them to defend the covered way as it 
were inch by inch : the covered way itself forms a line 
of counterapproach, serving as an excellent basis for 
external operations. In order to force the defenders 
to leave it, the enemy was compelled to advance with 
great precaution, to incur the labour of constructing 
trench-cavaliers, or even to adopt the slow process of 
mining under it. Or if, in order to hasten the surren- 
der of the place, he was tempted to make an attack on 
the covered way by main force, he could only succeed 
after leaving dead on the glacis the flower of the 
besieging army. 

"With a covered-way, even after the besieger has 
crowned the saKents of the glacis, every traverse forms, 
with the adjacent branch of the work, a small palisaded 
redan, where the defender may remain almost in con- 
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tact with the enemy, and from whence he may continue 
to make sorties, or fire his countermines. On the other 
hand, with a glacis countersloped, as soon as the crest 
is crowned, the whole length of the ditch may be swept 
by artillery ; the defenders have no longer the power of 
making sorties, nor can they even keep troops collected 
in the ditches : in fact, the active defence, instead of 
being facilitated, becomes nearly impossible. 

" We may remark, also, that none of the casemates in 
the ditches will serve as a place of refuge for troops which 
have been repelled after making a sortie ; for it is to be 
apprehended that the besiegers, in pursuing those troops, 
will enter the casemates with them ; and, once esta- 
blished in these vaulted buildings, the besieged, unable to 
see the interior, will scarcely be able to dislodge them. 

" To the preceding considerations must be added 
others relating to the sorties which may be made in the 
ditches. In the fortifications of the school of Vauban, 
when the enemy has penetrated into the ditch by a 
subterranean descent, and has no other line of commu- 
nication by which his miners may be supported, it is 
easy to perceive that the defenders may issue by night, 
and even by day, from behind the extremities of the 
tenaille ; may cross the ditch rapidly, destroy the head of 
the gallery, and return under cover, without incurring any 
danger except from a few musket-shots fired hurriedly, 
and almost ineffectually, from the crest of the glacis at the 
salients. This advantage is entirely due to the exist- 
ence of the covered way with the reveted counterscarp, 
by which the guard of the trenches would be prevented 
from approaching the sortie, in order to attack it while 
crossing the ditch." 

" The assault of the enceinte is also greatly facilitated 
in the system of Camot, in consequence of the covered 
way being suppressed. The troops destined for the 
attack, instead of being obliged, as in the system of 
Vauban, to defile through a narrow subterranean gal- 
lery, and afterwards to crowd together in the ditches, 
exposed to all the fire of the place — frequently with- 
out the power either of forcing the narrow breach 
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or of effecting a retreat — may, with a glacis counter- 
sloped, remain in the crowning lodgments on that work 
till the moment of commencing the descent : they then, 
in a few seconds, gain the scarp ; and, in the event of 
being repelled, they may return without disorder into 
their trenches — the fire from which would prevent any 
pursuit being made by the defenders. 

" Even before the breach is made, the entire naked- 
ness of the enceinte will obHge the garrison to keep an 
incessant watch on all the fronts, as soon as the enemy 
has arrived in the environs of the place. The difficulty 
that the besiegers would experience in escalading the 
detached wall, and in getting down on the interior side, 
cannot be considered as equivalent to the security which 
the garrison derives from the covered way and the 
reveted counterscarp. 

" In what has been said, it has been supposed that the 
place is surrounded by a detached wall a la Carnot, for 
the breaching of wnich no batteries were specially 
required. Should the rampart be of earth only, as at 
Germersheim, the counter-batteries would not perhaps 
suffice to make practicable breaches in them : yet from 
those batteries the scarp might be degraded, the de- 
tached wall which covers the terreplein at the salient 
angle might be destroyed, as well as the loop-holed 
walls which have at great expense been built in rear of 
the casemates for mortars: these casemates might be 
rendered untenable, and their communication with the 
scarp galleries be ruined, which would enable the be- 
siegers to gain the postern leading to the interior of the 
place, or would facilitate the establishment of mines, the 
explosion of which would open the rampart, and expose 
the place to an immediate assault. Should these opera- 
tions not have complete success, at least while they are 
being executed, nothing could prevent the besieger from 
constructing batteries for the express purpose of breach- 
ing the enceinte, and the assault would be postponed 
for a few hours only." (' Memoire sur la Fortification 
Polygonale,' pp. 62-64.) 

128. Another distinguishing feature in the new system 
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of fortification is, the great curvilinear redoubt of ma- 
sonry (brick or stone) which is formed at the gorge, or 
in the interior of the detached works about the en- 
ceintes of the places (the redoubt of Fort Alexander at 
Coblentz for example), and which generally consists of 
three tiers of casemates. With respect to such redoubts, 
it may be remarked that, when the defenders have been 
compelled to retire into them, it would be possible to con- 
fine them there, as in a trap, by means of lodgments 
formed on the rampart of the work about the redoubt. 
The latter being curvilinear, the fire from it is necessarily 
divergent, and consequently of small effect at any parti- 
cular spot : in order to silence it, it would be merely ne- 
cessary to breach a small extent of the wall. This being 
effected, the besieged — continually subject, in confined 
situations, to a fire of shot from the enemy's batteries, 
and harassed by splinters from the walls themselves — 
can scarcely be expected to make a vigorous resistance. 
But it may be asJted — How are such redoubts to be 
breached ? To this it may be answered, that a breach 
may be effected by a fire from heavy ordnance in bat- 
teries which may be formed in the second parallel. Shot 
discharged from such ordnance, at small elevations, 
would suflSce to ruin the wall of the redoubt, already- 
weakened by the number of embrasures with which it is 
pierced. Q Fortifications of Coblentz,* par J. Madelaine, 
Uapitaine en Retraite, pp. 33-35.) 

129. On the subject of M. Camofs third point 
of defence by vertical fire, the reader is referred to 
the original edition (Arts. 27, 29 of the present 
edition) of this work, and to the notice taken of it 
in the third edition of * Jones's Sieges/ 1846 (vol. ii., 
p. 363), in which the inefficiency of Camot's verti- 
cal fire of small balls is fully stated. M. Mangin, 
also, having observed (^Memoire sur la Fortification 
Polygonale,' sect. 27, p. 46), that the projectiles (stone 
balls) would not put a man hors de combat, unless 
they should fall directly on his head, adds, "many 
expedients may be found to protect the men from the 
effects of these projectiles: for example, helmets of 

I 
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basket-work, as recominended by Vauban, or of leather^ 
as proposed by Rogniat ; or even small sheds formed at 
intervals in the trenches, the roof consisting of hurdles 
and covered with fascines. This last expedient has been 
employed in several sieges, particularly in that of 
Dantzig, in 1807 ; where the great use which the defend- 
ers made of stones and grenades proves, not only that 
the disposition of the works permitted an extensive 
employment of that nature of projectiles, but also that 
they were not very dangerous to the besiegers. In the 
attack of a place, the danger from them would be so 
much the less, as the men, instead of working slowly up 
a glacis, descend the coimterslope almost with the ra- 
pidity of the flving sap. It is, therefore, evident that the 
revolution which Carnot supposed he had introduced in 
the art of defence by the employment of vertical fire, is 
in this respect quite unfounded. It would be useful, no 
doubt, to multiply such projectiles, but they ought to be 
of sufficient calibre to render them destructive to the 
enemy ; and, then, we fall back upon the usual mode of 
defence, and no new method is introduced. 

130. There is no doubt that, though a vertical fire of 
musket-balls or of stones is inefficient, as proved by the 
experiments reported above, yet iron iDalls, or grape-shot 
with balls of one poimd weight, would be sufficient to 
put men, who might be struck, hors de combat; and, in the 
event of this subject being reconsidered at a future time, 
we may refer to the * British Aide Memoire to the Military 
Sciences,' (Art. Vertical Fire), in which are described 
experiments made by the officers of the Bengal Artillery 
with a 13-in. mortar fired at an elevation of 45°, and 
charged with 900 4-oz. balls. From these experiments, 
it appears very probable that such shot, if they fell upon 
men, even at a distance of 160 to 170 yards, would be 
far more efficient than M. Camot's balls of 1-oz. weight ; 
and it may be admitted, that vertical fire of any descrip- 
tion may be considered as a powerful accessory in de- 
fensive warfare, though, as a principal means of defence, 
it could not be relied on. The casemate-vaults behind 
the detached wall would certainly, as we have shown, be 
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destroyed by the shells from batteries in the first and 
second parallels ; and, even if vertical fire could be ren- 
dered more eflScient than at present, this would not 
compensate the serious defects of Camot's system, par- 
ticularly the destructibility of the detached wall, the 
suppression of the counterscarp and outworks, and the 
substitution for it of glacis en contrepente. 

131. With respect to shell-firing in general, in the 
attack and defence of places, we refer to what has been 
abeady stated, in proof that this, as an accessory, is 
recognised and prescribed by all the great masters of 
the art of defence, quite as far as it can be applied 
with any advantage. (See Arts. 60 to 63 above, for 
the opinions of Vauban, Cormontaingne, Bousmard, and 
St. Paul, on the employment of vertical fires.) 

The author has abeady asserted that shell-firing in 
general is uncertain ; and that, instead of superseding, it 
can only be considered of use to second the fire of round 
shot ; he has added, that mortars or howitzers are com- 
paratively of little use, either in destroying the defences 
of a place, or in keeping down the fire of the besiegers. 
Cormontaingne observes also, that shells do little injury 
to the besiegers ; for, if the fire from mortars be vertical 
(at high elevations), not more than 1 shot in 100 falls 
in the works or trenches ; and, if horizontal, the shot 
does little injury. We have the like testimony from 
the Duke of Wellington. His Grace states,* " I recollect 
that, at the siege of Ciudad Rodrigo, our trenches were 
bombarded by 11 or 13 large mortars and howitzers for 
ten days — in which time 13,000 shells were thrown — 
which occasioned us but little loss, notwithstanding that 
our trenches were always full ; and I may safely say 
they did not impede our progress for one moment." — 
The illustrious Duke adds : " With respect to the use of 
mortars and howitzers in a siege, I am quite certain that 
they answer no efficient purpose against the defences 
or the garrison : they act chiefly against the inhabitants 



' Despatch dated Lesaca, 23rd August, 1813, * Wellington Despatches,' vol. 
xi. p. 32. 
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of the place. And if, as it happened at the time the 
breach was first practicable at St. Sebastian, a general 
bombardment should set fire to a besieged town, as it 
probably would, the attack would become impracticable ; 
and eventually, should we get possession of the place, 
we should be deprived of the convenience we might 
otherwise obtain from it — ^that of having the houses of 
the place in a habitable state. I do not believe that the 
use of our mortars and howitzers, at St. Sebastian, did 
the enemy's troops the slightest mischief. 

" These are my opinions, and I have invariably acted 
upon them, when I had the means ; and, where there 
has been a partial departure from those opinions, as 
there was at the second siege of Badajoz, it arose from 
the want of other ordnance." The want alluded to was 
that of guns, as the Duke felt severely afterwards at 
Burgos, the siege of which he undertook with three 
18-pounder guns, the other five pieces of ordnance being 
only 5i-in. iron howitzers or chambered guns. 

The despatch from which these extracts are made is 
a remarkable document, and may well be quoted to pay 
tribute to the sagacity of the Duke of Wellington, who 
was then fully aware of the defects of chambered ord- 
nance, at least for warfare on land, whatever may be 
said in their favour for the naval service. (* Naval 
Gunnery,' Arts. 253 et seq.) 
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PART IT. 

ON THE MODEEN GERMAN OR POLYGONAL SYSTEM 

OF FORTIFICATION. 

132. Having examined separately the new principles 
of defence, which are common, nearly, to the systems of 
Montalembert and Carnot, we proceed to examine the 
modem German system of fortification, which is founded 
on those principles, with a view to enquire in what 
respect the defects and inefficiencies of the two first 
systems are fatal to the other, which is a mixed system 
compounded of both. The reasons given by engineers 
of the new German school for abandoning altogether 
the bastion system may be briefly stated as follows : — 

133. When Vauban, by the introduction of ricochet 
firing, by the invention of parallel trenches, and by 
other great improvements, had fully established the 
superiority of the means of attack over those of defence 
— so that the issue of a siege became a certainty, and 
its duration was reduced to a question of time — the ne- 
cessity of introducing some modifications in the con- 
struction of fortresses, and of making improvements 
in the defensive art, was generally acknowledged by 
all engineers : and various expedients were devised 
accordmgly, in order to avoid the destructive effects of 
enfilade or ricochet fire, by Vauban himself in his second 
and third systems. Cormontaingne, Coehorn, Bousmard, 
Dufour, and others have also attempted to remedy the 
defects in construction, which left fortresses exposed to 
such effects. But, notwithstanding the ameUorations 
which these great men introduced in the construction 
of fortresses, the balance still rests — where Vauban left 
it — in favour of the attack, against places not strong 
from the natural advantages of their site ; and it has 
ever since been more or less a subject of professional 
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controversy, whether a fortification with bastions admit 
or not of being improved ; and, of late, whether bastions 
should or should not be retained. 

134. Amongst those who declare themselves openly 
against the bastion system in principle, and who re- 
proach the French engineers for having made no 
attempt to raise the defensive art to that superiority 
which Vauban destroyed, Montalembert and Carnot 
have made themselves conspicuous, by asserting that 
this restoration can only be obtained by a total abandon- 
ment of all the existing plans, and an entire alteration 
in the formation of the profiles. 

The essential principle of Montalembert's system is 
that the artillery of the place should always be superior 
in number to that of the besiegers. For this he pro- 
poses to construct, in masonry, vast casemated works, 
having several stages or tiers of guns completely pro- 
tected from the fire of the enemy. 

His observation is, that the safety of places de- 
pends on the covered fires which they can oppose to 
the attack of the works. " I flatter myself," he adds, 
"that I have succeeded in collecting within a small 
space the greatest fire of artillery and musketry of which 
any idea can be formed, with apertures so multiplied 
that the men may breathe in the casemates with as 

much freedom as in the open air It will 

not be possible to doubt that the double batteries of 
guns, and triple batteries of musketry, are so usefully 
placed in the fortress that they will be capable pf de- 
stroying and reducing to dust all the parapets which a 
besieger can form against them : hence the impregna- 
bility of such fortress necessarily follows." (' La Forti- 
fication Perpendiculaire,' torn. i. pp. 137, 138.) 

135. The following remarks are from M. Mangin's 
*M6moire sur la Fortification Polygonale,' sect. 5, p. 
11 : — "It is stated, in favour of the Polygonal system, 
that it permits the defenders to place on the ramparts 
a greater quantity of artillery than would be possible 
on an enceinte with bastions ; and that it compels the 
besieger to give greater lateral extent to his works, in 
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order to embrace the fronts attacked. But it will be 
easy to show that this circumstance gives to the poly- 
gonal trace so little advantage over the other, that it 
may be safely disregarded. In fact, on the rampart of 
an enceinte having the form of a simple polygon, it 
may be possible to place 390 pieces of artillery in oppo- 
sition to the besiegers' batteries : while on a bastioned 
enceinte, having the same number of fronts, only 260 
pieces could be placed, to answer the same purpose. 
This last number of pieces is, however, greater than 
it has been found possible to employ in any fortress 
hitherto besieged. The number of men required to 
serve this quantity of artillery is far greater than it 
has been found possible to maintain or employ in any 
fortress hitherto besieged ; and the amount of labour in 
executing and keeping in repair so many embrasures, 
platforms, and traverses, would exceed the powers of 
any garrison which it would be prudent to leave in a 
place. The reasoning of Montalembert is, therefore, 
without force, practically speaking : it may be observed 
also that the besieger has greater facilities than the 
defender for extending his operations ; and he has the 
advantage of being able to occupy, with his artillery, 
positions which permit him to employ that convergency 
of fire in which the superiority of the attack to the de- 
fence in a great measure consists. 

" As to the increase of the siege operations consequent 
upon the greater extension of the fronts of attack, it 
may be observed that this relates wholly to the parallels, 
of which the second would be about 800 yards, and the 
third about 150 yards longer than would be necessary 
in an attack on a fortification with bastions ; but 
this additional extent of work would not retard for a 
single day the progress of the attack, if the operations 
were performed with the usual means." 

136. M. Montalembert assumes that, in the face of 
such a formidable artillery fire as the defenders may 
keep up, neither counter nor breaching batteries can 
be established, nor can the passage of the ditch be 
effected: he thinks that the powerful effect of the 
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grazing fire (Jeux rasants) of so many guns placed in 
casemates for the security of the ditch, allows him to 
dispense with flanking ramparts; and, consequently, 
to renounce altogether the bastion system. The same 
engineer, likewise, makes great alterations in the profile 
of his works. In the greater number of his projects, he 
detaches the scarp from the earthen ramparts, and 
provides this detached wall with loopholes : thus con- 
verting it into a continuous line of casemates for mus- 
ketry. The caponniere defences, and the detached wall 
which protects the body of the place, are covered from 
ricochet fire by works m front. 

Bousmard, speaking of the principles which should 
guide the engineer in endeavouring to improve the art 
of fortification, observes (*Essai Genferal de Fortification,' 
tom. iv. p. 3, edit. 1814), that they consist in increasing 
the difficulties of the attack and the facilities of the de- 
fence, and not in loading the ramparts with artillery. 
He adds, " Montalembert congratulates himself on the 
strength which he had found means to give to the 
work which he designates Fort Royal (a work formed 
on a square), in having provided no less than 1024 

Cs for the defence of one of the fronts. Now it has 
^ pened here to Montalembert as it will always happen 
to persons who would improve fortifications without 
knowing anything of the arts of attack and defence. 
One system-maker may have heard that artillery prin- 
cipally is used in the defence of a place, and immediately 
he places vast numbers of guns, tier above tier, in case- 
mates, on every front; another may have a vague 
notion that multiplied fires of musketry within the 
ramparts of a place contribute mainly to prolong the 
defence, and he fills every work with retrenchments, so 
that there is not sufficient space left for the troops to 
manoeuvre; and, the defence failing somewhere, the 
whole is rendered useless." 

137. Camot, as we have shown, adopts Montalem- 
bert's proposition for detaching the scarp-wall from the 
rampart, and likewise makes an extensive use of masonry 
works, casemated batteries, batteries blindees, and capon- 
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nitres ; but his defence consists principally in a different 
employment of the artillery. 

Instead of opposing vigorously the opening of the 
trenches, the establishment of batteries, and all the early 
and distant operations of attack — which was the method 
proposed by Montalembert — Carnot keeps his artillery 
nre in reserve until the enemy approaches the glacis, 
where he would crush him by a hail of stones projected 
at considerable angles of elevation from his casemated 
mortar batteries ; and he would complete the destruction 
of the besiegers by continual sorties. To facilitate these, 
he suppresses the counterscarp of the ditch, considering 
it an impediment to these movements ; and he trans- 
forms it into a gentle counterslope, renouncing entirely 
the covered way and the ordinary glacis, and even dis- 
pensing with other outworks. By this new method, he 
Eroposes to obtain the great objects which Montalembert 
ad in view ; and both of these engineers concur in 
renouncing entirely, or considerably modifying, the bas- 
tion system. The tracings of Montalembert and Carnot 
have been rejected by the French engineers, and neither 
of them has been adopted entirely by the disciples of the 
new school in Germany and Prussia ; but these last, 
availing themselves of the main principles upon which 
the two systems are founded, have concocted a mixed 
system, which they call polygonal, and which they have 
adopted in almost all the fortresses which have been 
constructed since 1815. These we are now to examine. 
138. The French engineers deny not the necessity of 
making modifications and improvements in the trace of 
the bastion system, in order to avoid as much as possible 
the destructive effects of ricochet fire from batteries 
placed on the prolongations pf the ramparts of the 
place ; and also in the form of its profiles. They 
acknowledge, besides, the necessity of using various expe- 
dients for placing the artillery of the place, its garrison 
and munitions of every description, more in security 
from the fire of the besiegers ; and of rendering the 
main works more capable of resisting the powerful 
ordnance of the present and coming time. For this 
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purpose, they think it is necessary to abandon as much 
as possible all masonry defences, and to substitute 
earthen works : this is, in fact, the chief diflFerence be- 
tween the two schools. But they propose to retain, in 
the rampart of the place, the great principle of col- 
lateral defence, which forms the peculiar distinction of 
the bastion system, whether in permanent fortification 
or in the occupation of a defensive position by troops in 
the field ; for, as it has been justly said, a well-occupied 
position, in which the defensive arms are well combined, 
forms, in principle, a fortification ambulante. 

Admitting the necessity of improving the bastion 
system, Bousmard observes (* Essai General de Fortifi- 
cation," tom. iv. p. 3, 6dit. 1814), "It would not be 
unreasonable to call upon engineers, who, both from 
theory and practice, are profoundly acquainted with the 
means by which fortified places should be attacked and 
defended, to discover means of disposing the works so 
that the besiegers should encounter greater difficulties 
and obstacles in the attack, and that the means of de- 
fence should be rendered more powerful : such," he 
adds, "is the only route to be pursued in seeking to 
improve the important art of fortification/' 

139. Dufour, in his work entitled *De la Fortifi- 
cation Permanente,' (pp. 41, 42, 92, 93) rejects the 
detached wall, though he adopts the assumption of 
Camot, that, not being seen, it cannot be breached 
until a lodgment shall have been made on the crest of 
the work in its front. His work not having been 
published before the experiments at Woolwich, in 1824, 
that assumption had not then been disproved ,• yet he re- 
jects the wall for other reasons, which are stated at page 
94 of the work. Far from renouncing the bastioned 
trace, he retains it in all its integrity for the body of the 
place (see his Plates V., VI., and VII.)j and he alters 
only the trace of the outworks, giving more saliency 
to the ravelin. He gives greater command to the 
parapet at the angle, in order to defilade the remaining 
portion of its faces from ricochet fire. He changes 
materially the redoubt in the ravelin, and considerably 
improves the defences of the re-entering places of arms. 
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140. The German and Prussian engineers, instead of 
seeking to improve, entirely abandon the bastion system, 
and adopt one which may be described in a general way 
as follows : — The works are supposed to be constructed 
on a polygon, each side of which is about 500 yards in 
length : the rampart of the enceinte is sometimes broken 
so as to form short brizures or flanks, having a case- 
mated battery at the foot of each. Before the middle 
of the curtain, is formed, for the defence of the ditch, a 
vaulted caponniere of masonry, resembling a bastion ; 
its faces are defended by the somewhat oblique fire of 
the brizures above mentioned ; and they are covered by 
a ravelin, whose faces may be defended by casemated bat- 
teries at their extremities. The sides of the polygon, about 
the angles, are sometimes covered by counterguards ; 
in which case there are casemated batteries, in the 
faces of the ravelin, for the purposes of defending their 
ditches. At other times, a casemated r6duit is formed 
in the prolongation of the gorge of the ravelin, by which 
the ditch of the enceinte and ravelin may be defended. 

At the foot of the enceinte, of the ravelins, and of the 
counterguards, on the exterior side, is generally a de- 
tached loopholed wall, covering a corridor or chemin 
des rondes ; and the exterior side of the ditch is formed 
with a gentle counterslope. Sometimes the ramparts 
are reveted on the exterior in the usual manner, with 
what are called counterarches. 

The caponniere is sometimes closed at the gorge, and 
separated from the curtain — ^which is the case at Fort 
Alexander near Coblentz : sometimes it is connected 
with the curtain, its flanks being prolonged towarda 
the rear till they meet it — which is the method em- 
ployed at Germersheim. At Rastadt, the faces are 
prolonged till they meet the re-entering angles of the 
enceinte. Occasionally, also, casemated caponni^res are 
formed before the angles of the polygon, as in the forts 
about Cologne. The description above given is appli- 
cable to the fortresses and forts on the Rhine ; while, 
in other places, as at Verona, similar works have been 
combined with bastioned fronts. 

141. With respect to the advantages claimed by the 



124 MODERN GERMAN [Pabt II. 

advocates of the polygonal system, on the ground of the 
salient angles formed by the diiferent fronts being the 
entire angles of the polygon, and not, as in the bastion 
system, diminished by the angles which the lines of 
defence form with that side, it is true that batteries on 
the prolongation of the sides of the polygon, and their 
ditches, are thus brought nearer to the batteries of the 
adjoining fronts, than batteries placed upon the pro- 
longations of the faces of bastions would be ; but, in 
opposition to this, it must be observed that, by aban- 
doning the bastion trace, the fundamental principle of 
collateral defence in the enceinte is relinquished, and it 
remains to be seen whether that which is substituted in 
the new system, for the defence of the ditches, is equi- 
valent to that which is thus renounced. 

It is true that the salient angles of the enceinte, in 
the polygonal system, are more open than they are in 
a fortification with bastions; and this circumstance 
obliges the enemy to give greater extent to his parallels 
in which the ricocheting batteries are formed : it may 
even prevent him from ricoching the faces collateral 
to the fronts attacked. In some places, also, vaulted 
buildings or elevated batteries at the angles prevent, 
more effectually than the ordinary traverses, the faces 
from being ricoched. But, on the other hand, in the 
polygonal system, the lines ricoched are longer than the 
faces of bastions ; and, consequently, the effect of the 
ricochet on them is more destructive : while the greater 
magnitude of the angle is only advantageous when it 
exceeds a certain quantity, and the advantage is due 
rather to the general form of the place than to the par- 
ticular plan of a front. As to the vaulted buildings on 
the ramparts, they are, no doubt, superior to the tra- 
verses of earth which are thrown up during the siege ; 
and, if the number of pieces of artillery which they 
cover were considerable, they might successfully oppose 
the fire of the besiegers : but, as the number of pieces 
is limited (seven on each front), the enemy, directing 
against them the concentrated fire of several batteries, 
would soon destroy them. In fact, it is only at the 
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time that the artillery of the defenders is withdrawn 
from them that they may become useful in the defence, 
by giving to the troops occupying the ramparts, shelter 
preferable to that which can be afforded by the tempo- 
rary constructions hitherto adopted during the siege. 
And perhaps this property, joined to that of affording 
better protection from ricochet firing, would render them 
worthy of general adoption, notwithstanding the great 
expense of their construction. 

It is justly observed that, in a fortification with 
bastions, the flanks of those works have the disadvan- 
tage of diminishing the interior of the place, and the 
artillery upon them is liable to be dismounted by the 
shot which ricochets the adjacent faces ; and this cir- 
cumstance is that which has been most generally ob- 
jected to : but it IB easy to see that the defect is not felt 
at the early period of the siege ; and it may, subse- 
quently, be obviated by the construction of a parados 
in the bastion ricoched. Should there be a cavalier in 
the bastion, the artillery of the flank is eifectually pro- 
tected by it from any fire in reverse. 

The suppression of the usual wall at the scarp and 
counterscarp of the ditch, leaves the place exposed to 
the danger of being taken by a sudden assault, the 
detached wall above mentioned being liable to destruc- 
tion by a pitching fire of shot and shells from the 
distant batteries of the besiegers; and the casemated 
batteries in the ditch cause a serious impediment to the 
communications which should be made along it. In 
place of them, it would probably be better to form 
casemates in the flanks of Vauban's bastions or of his 
tenailles, like those proposed by Bousmard, or those 
made by Chasseloup de Labat in the works executed 
for Napoleon I. about Alessandria : these would most 
eifectually defend the ditch at the time of an assault 
being made, and would leave it free for communications 
till the last moment of the siege. 

142. The polygonal system of fortification has been 
executed, either entirely or partially, at many places 
in Germany and Prussia ; and a brief notice of the 
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fortifications of Coblentz, with a detailed description 
of Fort Alexander, near that city, chiefly from the 
plans and descriptions of Colonel Humfrey Q Essay on 
the Modem System of Fortification,' London, 1838), 
will serve as specimens of that system. 

The town of Coblentz is situated in the angle formed 
between the Rhine and the Moselle, and along both 
rivers is a loopholed wall of masonry, strengthened at 
intervals by cavaliers. On the side next to the country, 
the rampart, which is of earth, is broken so as to form 
a succession of very obtuse angles, alternately salient 
and re-entering, and the whole is covered by a detached 
wall. The faces, or brizures, are flanked by casemated 
caponni^res placed in the re-entering angles, which 
defend the ditches on the right and left, and each 
flank carries several guns, in two tiers. The enceinte 
is surrounded, at different distances, by detached works, 
which defend the approaches to the place : the works 
are of diiferent forms, and have apparently been 
adapted to the nature of the ground, as well as to the 
purposes of mutual defence. Almost all of them have, 
at the gorge, a reduit of masonry with two, and even 
three stages of casemates, and those of the most im- 
portance are provided with galleries for countermines 
and subterranean communications. 

The principal of these detached works is Fort 
Alexander, which is situated on the plateau of Hunds- 
riich, at about 900 yards from the town, and is formed on 
a parallelogram nearly rectangular. The character of 
the work is very similar to those of Montalembert's Fort 
d' OrUaiis and Fort Royal Q La Fortification Perpendicu- 
laire,' tom. ii., pp. 171, 233). Both of these have short, 
oblique flanks with casemated caponnieres in the ditches. 
The latter is formed on a square, each side of which is 
360 yards : it has also an envelope, with a covered way 
and a glacis. The following illustrations and de- 
scription of the plan of one front of Fort Alexander 
will serve as an example of the German system, 
whatever be the polygon on which the works are 
constructed. 
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The principal front, AB (fig. 1, p. 128), of the enceinte 
of the work, is about 500 yards long, and the lines of 
defence, AF, BF, make, with AB, angles of six degrees 
nearly. Let F be the point of their intersection, and 
let a line, as KF, be drawn through it perpendicular to, 
and bisecting AB in E. Make FG, FH, and FK each 
equal to half of AF ; then the lines KGr and KH will 
be the directions of the faces of the ravelin. Let the 
lines AM BN bisect the angles of the parallelogram 
on which the works are constructed (if the enceinte 
were polygonal these lines would bisect the angles of 
the polygon), and draw MN parallel to AB, through 
a pomt, P, in FK, at the distance of 1 10 yards, measured 
from F : the line MN may be considered as the side of 
an exterior polygon, and its length will vary with the 
nature of the polygon. In Fort Alexander it is about 
670 yards long. 

Tne demigorges Fa, F6 (figs. 1 and 2), of the casemated 
caponniere, are each 50 feet long, measured from F on 
FA and FB : the flanks, ac, 6c?, which are perpendicular 
to those lines, are each 90 feet long ; and the faces ce^ dcy 
coincide with the sides of an equilateral triangle, whose 
base is a straight line joining c and d. The ditch of 
the enceinte is 30 yards broad. The brizures QS, ET 
(fig. I), are perpendicular to the faces ec ed of the 
caponniere, and are drawn from the points Q and R, 
which are found by making AQ and BR each equal to 
one-third of AB. The faces MX, NY, of the counter- 
guards are drawn from M and N to a point V, on KF, 
at 25 yards from the point E, and their ditches, as well 
as those of the ravelin, are 20 yards broad. On the 
principal front, only, of Fort Alexander, the exterior 
side of these ditches has the form of a reverse glacis, 
which is 20 yards broad. 

Fig. 2 is an enlarged plan of the caponniere at the 
centre of the main ditch, in fig. 1. Fig. 3 is a trans- 
verse section of the same work, in the direction pUj 
fig. 1. Fig. 4 is a section across the short flank TR, 
fig. 1. Fig. 5 is a section or profile across the 
enceinte (w to i), the main ditch (i to v), the counter- 

K 
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guard (v to w), its ditch (w to r), and the countersloping 
glacis (r to q) : the parts corresponding to those are 
marked with the same letters in fig. 1. 

The right and left fronts of Fort Alexander are each 
about 440 yards long ; and, on the middle of the side 
which is nearest to Coblentz, is a large curvilinear 
r^duit of masonry, carrying two tiers of guns, in case- 
mates, besides a battery on its roof: this keep is 
connected with the sides of the fort by a straight wall, 
which forms the gorge of the work. The ramparts are 
of earth, and a corridor, or chemin des rondes, a few 
feet below the level of the natural ground, is formed 
on their exterior : this corridor is covered by a loop- 
holed wall. (See i and w, fig. 5.) 

The principal front of this fort extends to the right 
and left, quite across the elevated plain on which the 
work is formed: the descent of the ground on each 
side is so rapid that a besieger would not be able to 
find any situation in which he could place batteries to 
ricochet the ramparts of that front. 

Besides Fort Alexander, Coblentz is protected by 
detached works on the opposite side of the Moselle : 
these occupy a ridge of ground rising about 100 feet 
above the river. The most advanced of these, on 
approaching from Treves, are the Moselle and the 
Bubenheim filches, which are capable of defending 
each other- Opposite the interval between these, and 
towards their rear, is Fort Francis, a strong, casemated, 
and countermined work, which commands the former 
works by several feet, and is inattackable by escalade : 
it is also capable of defending by its fire the ground in 
front of the town, on the opposite side of the river. 
All the three works have strong, casemated reduits at 
their gorges, and it would be impossible to approach 
the town, on this side, without previously taking them. 

On the right bank of the Rhine, opposite to the 
junction of the Moselle with that river, is the great 
citadel of Ehrenbreitstein, which is situated on a rock 
400 feet above the water. It is inaccessible on three 
sides, and, on the fourth, it is strengthened by a double 
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intrenchment. It constitutes the key of the position, and 
contains casemates for the whole of its garrison, with 
the artillery and stores. It commands all the surround- 
ing heights, and is strengthened by small detached 
works 'in situations from whence they may look into 
hollows which could not be seen from the principal 
work. 

143. The method of fortifying places which has 
been adopted by Prussian engineers (see fig. 1, p. 
134), differs but little from that which has been just 
now described. The side of the polygonal enceinte, 
which is about 500 yards long, is scarcely, or hot at«,ll, 
indented with brizures, in its whole length ; and on the 
rampart of the enceinte, which is of earth, there is 
frequently, at each angle of the polygon, a casemated 
building (a, a, fig. 1), like the Haxo Battery, for artillery 
or musketry : this extends towards the interior, in the 
direction of the capital, by which it may serve either 
in firing upon the enemy's approaches at a distance, or 
as a traverse, to protect the ramparts of the polygon 
from being enfiladed. There is also within each angle 
of the polygon, on the general terreplein, a strong, 
casemated redoubt of masonry, serving as a fortified 
barrack or a reduit, being pierced with embrasures for 
artillery, or loopholes for musketry. A loopholed wall, 
detached in front of the rampart of the enceinte, in the 
manner of Carnot, covers a chemin des rondes, whose 
terreplein is a little above the level of the bottom of 
the ditch, and vaulted passages lead to it from the 
interior of the place, through the thickness of the 
rampart. 

A rectangular, casemated battery, PQ, shell-proof, ex- 
tends quite across the main ditch, at the middle of the 
front : its sides are pierced with embrasures, in two or 
more tiers, for the artillery which is to serve for the de- 
fence of the main ditch. 

A large ravelin, formed on an equilateral triangle, 
is constructed beyond the main ditch : its rampart being 
similar to that of the enceinte, except that, in about 
half its length, on each side of the salient angle, it is 
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raised considerably higher than it is in the part nearer 
the gorge. This is a construction which was proposed 
by Bonsmard, and is intended to protect the parts of the 
faces nearest the main ditch from being enfiladed by fire 
from the besieger's first batteries. The rampart, at the 
part near the salient angle of the ravelin, is formed 
with a short front (^,/, fig. 1, ip. 134), perpendicular to the 
capital of the work ; and in this part are tour vaulted case- 
mates, to contain mortars which may throw large shells 
on the distant parts of the approaches, or showers of 
balls on an enemy, when near the rounded part of the 
ditch about the salient angle. In front of these casemates 
is a terreplein, below the level of the natural ground, 
in the form of a triangle, and constituting a termination 
to the ravelin, at its salient point. On this terreplein 
defenders may be drawn up to resist an assault, and 
the two faces of this terreplein are protected by loop- 
holed walls, from which the defenders may annoy the 
besiegers by a fire of musketry, directed against their 
lodgments near the ditch. 

At the place where each face of the ravelin termi- 
nates on the main ditch, there is formed a casemated 
redoubt, M, M, from which a fire of artillery or musketry 
may be made, in order to defend the ground before the 
ravelin and the angles of the enceinte ; and the case- 
mates N, N, aiford flanking fires to defend the ditch of 
the ravelin, in the direction of its length. The gorge 
of the ravelin is occupied by a strong, casemated 
building, RS, of a semicircular or semielliptical form, 
which may serve as a barrack, or as a reduit, for pro- 
longing the defence of the work. The Prussian 
engineers have not always adopted the glacis en contre- 
pente of Carnot, for their ditches are sometimes formed 
with a counterscarp wall, as in the works of Vauban. 

Fig. 2 (p. 135), represents a profile across the ram- 
part of the enceinte, its ditch and countersloping glacis, 
in the direction AB, BC (fig. 1, p. 134). Fig. 3 is a 
longitudinal section in the directions DEF (fig. 1) ; and 
fig. 4 is a section across the rampart of the ravelin, its 
ditch and glacis, in the direction FGrH. 
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144. The fortifications of Cologne consist of about 
twenty small bastions of earth, with curtains ; the whole, 
and also the counterscarps of the ditches, unreveted. 
The works are disposed on a semicircular arc, the Rhine 
being a diameter. Within the rampart is a loopholed 
wall, also in the form of a semicircle, enclosing the 
town. Eleven redoubts, in the form of lunettes, with 
casemated keeps at their gorges, are disposed about the 
place, at 500 yards from the ramparts. The faces and 
flanks of these lunettes are about 75 yards long, and 
in the central tower of each are mounted 14 or 15 
pieces of artillery, partly on an upper terreplein, and 
partly in casemates : there is, besides, a lower tier of 
vaults, from which the foot of the keep may be de- 
fended by musketry. The ramparts, which are of earth, 
have considerable relief, and are protected against 
ricochet fire by vaulted traverses, near each shoulder 
angle. 

The salient angle of each work is, besides, provided 
with a small cavalier, whose crest is above three feet 
higher than that of the adjacent faces ; the flanks extend 
across the terreplein, and thus the cavaher constitutes 
an efficient traverse for the faces of the lunette. 

On the opposite side of the Rhine, and covering the 
bridge, are the fortifications of Deutz, consisting of 
bastions, which are connected together by curtains, 
broken outwards, so that the bastions appear to be in 
re-entering angles. 

The figures on the opposite page, 136, represent the 
plan, with sections, of a detached redoubt at Deutz. Fig. 
1 is a general plan of the work, with a casemated reduit, 
of a semicircular form, at its gorge ; fig. 2 represents a 
longitudinal section through the caponniere, across the 
Aitch at its salient angle, in the direction EF (fig. 1) ; 
fig. 3 is a section of the vaulted traverse at CD, which 
serves to defend the collateral works by a flanking fire, 
and protect the flank from being enfiladed ; and fig. 4 
is a section, taken in the direction AB (fig. 1), through 
the vaulted passage leading from the interior of the 
work to the countermines imder the glacis. 
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145. The fortifications of Mayence, on the Rhine, 
consist of a bastioned enceinte, with counterguards 
before the bastions, a covered way, and two Knes of 
detached redoubts. On the northern side, the covered 
way is double ; and beyond these, on the Harde-Berg 
plateau, are two strong, polygonal redoubts — these are 
without flanks, and have keeps, or reduits, in their 
interiors. Loopholed galleries are formed behind the 
scarps, on the contour of the work ; and, about the 
angles, there are loopholed vaults in the counterscarps. 
Shell-proof casemated caponniferes are also formed 
across the ditches ; and by the fire of musketry from 
these, as well as from the counterscarp vaults, the 
ditches are to be defended. 

Two islands below the town are defended by works 
with open gorges, their salients being towards the north. 
The bridge of boats over the Rhme is covered by a 

fraud t^te-de-pont, formed on a hexagon, and with 
astions at the angles. This is called the Kastel ; its 
fronts are protected by advanced limettes and a double 
covered way. The gorge of this fort is closed by a 
loopholed wall, formed en crSmailUrej which connects 
the extremities of the work with a great casemated 
barrack, covering the head of the bridge. Lastly, the 
gorge of the city, along the river, is strengthened by five 
great casemated batteries, which would secure the city 
against any attempt to surprise it on that side. {Maurice^ 
* Etudes sur les Places de Mayence et Ulm," p. 3.) 

The author just quoted observes (p. 39), that, if three 
or four bastioned forts, with revetments of masonry, 
well defiladed, and provided with good reduits in the 
gorges, had been constructed, at distances of 1200 yards 
from each other, so that they might mutually support 
one another, they would have covered the western side of 
Mayence more effectually than the eight small works which 
have been constructed there. It is true that this would 
have required a renunciation of the system of detached 
scarps, casemated redoubts, and counter-sloping glacis, 
and the adoption of an improved bastion system : this, 
however, the German engineers appear to have declined. 
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146. The fortifications of XJlm were undertaken by 
the Germanic Confederation, with the view of render- 
ing the place a sort of retrenched camp for a numerous 
army. The works consist of a continuous enceinte, 
on the left bank of the Danube; with six detached 
forts, and a strong tfete-de-pont, on the right bank. 

On the western side, the enceinte consists of a rampart 
with a scarp half-detached : it is formed en crimaiUhre 
along the slopes of the Michelsberg, and a stream in 
front serves as a ditch. Towards the east, the enceinte 
is constituted by four sides of a polygon, with ditches 
in front, and it has caponnieres at the angles : the 
counterscarp is reveted. 

The t^te-de-pont is a crown-work, having four fronts, 
each of which is above 600 yards long. The saUent 
angles of the polygon, or of the bastions, are occupied 
by shell-proof casemated batteries. The scarp is half- 
detached, and provided with loopholes for musketry; 
it protects a chemin des rondes about 6 feet wide. The 
curtains are broken so as to form a re-entering angle 
near each flank of the bastion, for the purpose of 
flanking a casemated caponniere which projects from 
the central part. (* Etudes sur les Places de Mayence 
et d*Ulm, par Le Baron Maurice,* pp. 45 et seq.) 

147. The town of Rastadt, in the Grand Duchy of 
Baden, has been fortified according to plans deter- 
mined on by a committee of engineers. It is situated 
at the junction of the roads from Kehl, Baden, and 
Murgthal ; and, within 120 yards from the foot of its 
glacis, passes the railway from Carlsruhe to Strasburg : 
thus closing the avenues from France to Lower Ger- 
many. (See p. 141, overleaf.) 

The enceinte is divided into three parts, designated 
upper^ middle^ and lower enceintes : these consist of wide 
bastions with orillons and retired flanks — the latter being 
in two stages. In the two first parts of the enceinte 
a high casemated tower, a, c, in the fprm of a horse- 
shoe, occupies the central part of each bastion, and is 
connected with the orillons by a loopholed wall. The 
curtain, c?, e, /, between two bastions is broken outwards. 
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and a loopholed wall, at 30 feet from the interior side 
of the rampart, extends along the whole enceinte. This 
wall is intended to serve as a defence against the town, 
in the event of the enemy penetrating into it at some 
point. 

Three strong forts are formed on the enceinte : one of 
these (L), named Fort Leopold, is situated between the 
roads leading to Murgthal and Kehl. Its front consists 
of four bastions, besides a demibastion at each extremity. 
No curtain, properly speaking, exists, but the nearest 
flanks of two bastions meet, at right angles to one ano- 
ther, in a re-entering space ; and this is protected by a 
casemated building, forming a sort of lower flank. A 
casemated caponni^re is placed before the salient angle 
of each alternate bastion, for the defence of the main 
ditch ; and in the re-entering angles of the covered way 
are semicircular r^duits casemated. A caponni^re, near 
B, on the left of the fort, is covered by a ravelin, to 
which it serves as a reduit ; and two detached redoubts, 
or lunettes, ^, A, are formed about 300 yards beyond 
the foot of the glacis. At the gorge of the fort is a 
strong casemated redoubt, A, of a semicircular form : it 
is surrounded by a glacis, and is intended to serve as a 
reduit for the garrison of the fort. The gorge of the 
fort is closed by loopholed buildings. 

A second work, nearly similar to Fort Leopold, is 
formed at M, where the road to Garlsruhe leaves Rastadt. 
A polygonal redoubt, m, has been formed beyond the left 
bastion of the work ; and, at 1000 yards from the right 
bastion, some high ground has been occupied by two 
similar redoubts. In front of the lower enceinte there 
are four other polygonal redoubts, w, j9, j, r, two of 
which, p and q^ are connected by a broken curtain ; 
these works cover a piece of ground which, being pro- 
tected also by one side of the river, may become the 
site of an entrenched camp. 

The third fort, between the middle and lower enceinte^ 
consists of a bastioned front, with a curtain broken out- 
wards, at the angle of which is a casemated traverse, N : 
withii? this is a second front, at the extremities of which 
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are semicircular works casemated ; and a loopholed wall 
extends by the side of the river, along the gorge of the 
fort. The front is protected by a double glacis, within 
the exterior of which are two advanced lunettes, t and 
V. The ground before this fort can be inundated, and 
three redoubts, w^ a?, y, on the Muhlbach defend the 
approaches towards this side of the town. 

The towers at the gorges of all the works are capable 
of containing 600 men in each ; and they have two tiers 
of casemates for artillery. 

148. G-ermersheim, on the Rhine, with, respect to 
its fortifications, nearly resembles Fort Alexander at 
Coblentz : the ditches being defended by casemated 
caponni^res in the centre of each front ; but the flanks 
of these casemates are continued towards the rear, till 
they join the rampart of the enceinte. At the angle of 
the polygon is a pentagonal area, which is protected by 
a covering wall m the continuation of the scarp : this 
wall forms two of the sides ; and in the remaining three, 
which are formed by brizures of the rampart, are five 
casemates for mortars. (See fig. 1, p. 134.) 

Behind the scarp revetment are numerous discharging- 
vaults forming casemates : these are constructed in two 
tiers, and the front wall is pierced with loopholes, from 
which a fire of musketry may be directed into the main 
ditch. (See fig. 2, p. 135.) 

Passages leading into the casemates, and protected 
by traverses, are formed along the capitals of the poly- 
gon, and near the re-entering brizures of the enceinte : 
these last passages, which are open above, serve as 
ditches separatingthe casemates on opposite sidesof them. 
These passages are not shown in the plan fiff. 1, p. 134. 

149. At Ingoldstadt, in Bavaria, the fortifications are 
constructed on principles similar to those which have 
been above described. On some of the fronts, the 
enceinte is a rampart coinciding with a side of a poly- 
gon ; on others, the rampart has the bastion form, with 
short flanks and a broken curtain. A large ravelin is 
constructed before the middle of each front ; and at its 
gorge is a casemated keep of masonry, which, towards 
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the rear, extends to the int^erior of the enceinte. The 
works have a covered way and glacis in front. 

150. Thus, with considerable variations in the details, 
the fortifications of Western Germany, Prussia, and 
Bavaria have nearly the same character. In the Aus- 
trian dominions, however, the new principles have not 
been so generally adopted. 

The town of Lintz, on the Danube, is fortified with 
bastions in the usual manner ; and on the northern side 
is a strong fortress, which serves as a citadel to the 
place. But the town is surrounded, at the distance of 
about half a mile from the enceinte, by a chain of 
isolated redoubts, thirty-two in number, called Maxi- 
milian Towers. These are circular buildings,' whose 
diameter at the base is 118 feet, and at the top 110 feet; 
their height is 33 feet, and the mean thickness of the 
walls is 6 feet 6 inches. They are not, on an average, 
more than 500 or 600 yards asunder, and occupy the 
summits of the hills about the town. 

Each tower has three floors, of which two are below 
ground, and the lowest is used as a magazine for stores : 
its covering vault is shell-proof. The second floor is 
covered by strong beams of timber, and is lighted by 
windows : it serves to lodge the garrison, contains 
kitchens, &c. The upper floor carries a roof, supported 
on piers, and forms one large casemate. The scarp is 
pierced with embrasures, and there are two howitzers 
on light carriages, which can be moved from one part 
of the circumference to another. The howitzers fire 
h ricochet over the glacis towards the exterior ; but 
towards the town, where there is no glacis, they fire 
directly on the ground. On the upper stage of each 
tower, over the shell-proof vaults, there is a battery of 
eleven 24-pounders, with a parapet 33 feet thick towards 
the exterior ground, and 10 feet thick towards the town. 
Within the parapet is a circular platform, consisting of 
three courses of heavy timber ; and, in case of neces* 
sity, all the eleven guns can be brought to bear upon 
one point but, while loading or sponging, the men 
stand upon the platform, and are exposed above the 
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parapet. In the event of a war, the towers are to be 
united by a palisaded covered way. The subjoined 
figures represent part of the upper platform, and of the 
casemates below (fig. 1), with a vertical section {fig. 2) 
through one of the towers. 




151. In order to judge of the degree of resistance 
which these works would offer, in the event of being 
attacked with artillery, one of them was subjected 
during five hours to the action of a battery armed with 
guns, mortars, and Congreve rockets. At the end of 
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that time, the gun-carriages on the tower were destroyed, 
the platform was crushed, and the whole battery of the 
tower rendered unserviceable ; two of the rockets had 
even penetrated into the upper casemate. The engineers, 
who represented the defenders, employed the succeeding 
night in repairing the damaged parapet and the plat- 
form, and in replacing the broken gun-carriages by 
others : they were then allowed to keep up a fire 
during five hours against the battery of the besiegers, 
by which it is said they seriously damaged the battery. 
The result of the experiment, however, appears to be 
in favour of the besiegers, since it is proved that the 
defences of the tower were quickly destroyed, even by 
the fire from one battery. What, then, would have been 
the consequence, if two or three batteries had been 
opened against the tower ? It is true that the damage 
which the tower sustained in this experiment was soon 
repaired ; but, in actual warfare, would the defenders 
have had the men and the means necessary to effect 
the repairs ? This is very doubtful ; and, if an attack 
were made on the intrenched camp after the fire of the 
tower was silenced, the work could offer no obstacle to 
its success. 

It is easy to perceive that the system of detached 
circular towers about a place would possess but feeble 
defensive qualities. The taking of one of the towers, 
against which a very superior fire of artillery might be 
directed, would present lew difficulties ; after which the 
adjacent towers, attacked in flank and at the gorge, 
would presently fall, since their greatest powers of 
defence are on the side towards the country. Perhaps 
even, they might be carried immediately by escalade, 
or entered by bags of powder being applied to the 
gates and exploded. These operations, if executed by 
night, would be attended with little danger, since there 
exist no flanking nor reverse defences ; nor are there 
any machicolations by which the enemy, at the foot of 
the wall, could be annoyed. ('Memoire sur la Forti- 
fication Polygonale,' pp. 128, 131.) 

152. At Verona, the old fortifications have been pre- 

L 
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served, but the bastions are covered by detached scarps ; 
and before the curtains there is a countersloping glacis. 
The bastioned fronts are constructed upon exterior sides, 
from 490 to 540 yards long ; and the lengths of the 
curtains are about 325 yards. The earth composing 
the rampart and parapet of the curtain is supported by 
a revetment of masonry as usual ; but, on the exterior 
of the faces and flanks of the bastions, there is a chemin 
des rondes with a detached scarp loopholed, and similar 
to that of Carnot. At the shoulders of the bastions are 
formed orillons, which project about 27 yards from the 
flanks ; the wall forming the reverse of the orillon is 
continued till it meets the exterior slope of the flank ; 
and transverse walls are built at intervals across the 
chemin des rondes before the faces of the bastions. At 
each angle of the polygon, on the detached scarp, is 
formed a bastionette, or small casemated bastion, whose 
faces and flanks are each about 10 yards long : the 
bastion contains, besides the groundfloor, an upper 
stage of casemates, loopholed for musketry. Near each 
orillon two of the vaults on the flank have embrasures, 
from which the ditch may be defended by grazing fires 
of artillery. The ditches are about 25 yards broad ; the 
whole counterscarp is of earth ; and, except before the 
curtain, it is formed with a slope whose base is equal to 
its height. There are no ravelins nor tenailles, nor is 
there any covered way. There are disposed, however, 
as detached forts at intervals about the place, circular 
towers of masonry, corresponding to the Maximilian 
towers at Lintz, but of more simple construction; and, like 
those, very liable to be destroyed from afar by the power- 
ful ordnance which may now be brought against them. 

In the subjoined cuts, fig. 1 represents a plan of one 
of the fronts of Yerona ; fig. 2 is an enlarged plan of 
the bastionette AB, fig. 1 ; fig. 3 is a section across a 
bastion, in the direction PQ, fig. 1 ; fig. 4 is a plan, 
and fig. 5 is a half elevation and half section of one of 
the detached towers protecting the space for an in- 
trenched camp about the town. 

A body of troops, suflScient to defend the place, if 
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drawn from the army in the field, would seriously 
cripple that army ; and without such troops the town 
would assuredly be taken by assault, as soon as one or 
two of the towers should be silenced and breaches made 
in the scarp wall. Little doubt exists that the present 
Emperor of the French had intended, in his Italian 
campaign (1859), to attempt to carry the town by main 
force. 

153. When these novel constructions shall be tested 
in a regular siege, carried on with the powerful aid of 
modern artillery, it wiU be found, as may be inferred 
from what has been described in the third chapter of 
this work, that the masonry defences in the ditches 
which are substitutes for the flanks of bastions, and reveted 
scarps, will be destroyed from afar, though not seen. 
No masonry defences can withstand the vast powers 
which modern artillery will bring against them in all 
future sieges, and earthen works only, of increased 
thickness, can withstand the destructive effects of such 
artillery. All ramparts must therefore be constructed 
of earth as far down as they can be seen, and the 
masonry defences must be formed in the rampart, so as 
to rise no higher than the crest of the covered way or 
other outwork : thus leaving the scarp and the counter- 
scarp only of masonry. It appears therefore, that the 
modem artillery, far from justifying the proposed alter- 
ations in the conformation of ramparts and parapets, 
will render it necessary to retain the old form in the 
profiles of fortifications. 

154. Untried in war, we cannot venture to pronoimce 
with any certainty as to the relative effects which the 
new rifle-cannon will produce on the attack and defence 
of fortresses, and whether that change will be most 
favourable to the besiegers or to the besieged. Armed 
with these new and powerful means, the besieger will 
be enabled to establish his batteries at much greater 
distances than before, even at 1200 yards : where, by 
their fire being concentrated on the point of attack, 
they will be more eflBcient in ruining the parapets, 
silencing the fire from thence, and breaching the ram- 
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parts, while their fire cannot, any more than at present, 
be successfully opposed by that of the defenders. 

It is supposed that the besieger, being obliged to 
carry on the operations of the attack over such an 
extent of ground, will find his labour greatly increased, 
and much loss of time incurred ; but this supposition 
is unfounded. The besieger's first batteries must, no 
doubt, be executed at a great distance from the 
fortress : but the operation of breaking ground, to form 
the first parallel and the approaches beyond it^ can be 
executed by night under the protection of those bat- 
teries at the usual distance, 600 yards ; and, from these, 
the new rifle-muskets will have a deadly effect on the 
gimners of the place, unless they are well protected by 
musket-proof mantelets or screens. 

155. The following observations may serve to show 
that, if all the objectionable points in the polygonal 
system of fortification were removed, that system would 
still possess no advantages over the bastion system ; 
for, without departing in the least from the spirit of the 
rules delivered in the school of Vauban, the bastion 
trace may be so modified as to obviate all the defects 
which, by the adoption of the polygonal trace, it is 
proposed to remedy. 

When an extensive city is to be fortified, the angles 
of the polygon supposed to be formed on its perimeter 
are not much less than two right angles ; and if, on 
such a polygon, bastions are traced according to 
Vauban's principles, — the perpendicular (technically so 
called) being about equal in length to the flanks of the 
bastions, or to the breadth of the main ditch, — the lines 
of defence, or the faces of the bastions, would form with 
one another an angle so obtuse that their prolongations 
towards the exterior would fall within the ravelins or 
other outworks, however small, between the bastions : 
consequently, those faces, though rectilinear, could not 
be ricoched; and — each flank being, by supposition, 
perpendicular, as usual, to the face which its fire is to 
graze — the ditch before such face would be effectually 
defended by a flank of a collateral bastion. The advo- 
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cates of the polygonal system give to the main ditch a 
greater breadth (50 yards) than is usually assigned to 
it in the constructions of Vauban ; and this is highly 
advantageous, since it allows each flank of a bastion to 
receive as many as eleven guns, in one tier. 

The length of the front of fortification, conformably 
to the principles of the French school, — ^being determined 
with reference to the range of the arms employed in the 
defence, — ^was, in the time of Vauban, necessarily limited 
to about 400 yards ; but the superior range of the present 
arms, both great and small, will permit the length of a 
front to be as much as 1000 yards. This length may 
therefore be given to each side of the polygon of fortifi- 
cation : but, neither in this, nor in the great breadth of 
the main ditch, is there any departure from the spirit of 
the systems of Vauban and Cormontaingne. If, then, 
as in the French school, the faces of the bastions were 
made equal in extent to one-third of the whole front, 
the gorge of the bastion would be of such extent, that 
double, and even triple flanks, as in Count Pagan's 
system, might be formed : so as to afford room for any 
quantity of artillery that might be desired for the defence 
of the ditch ; while the interior of the bastion would be 
sufficiently capacious to admit of the movements of the 
defenders being made with freedom, or strong retrench- 
ments being formed in it. The artillery on the flanks 
of the bastions should be in shell-proof casemates : such 
as those proposed by Bousmard, and executed by 
Chasseloup de Labat, in the flanks of the tenailles. And 
thus it may be said, in a word, that the bastion system, 
with the long-range musketry of the present day, affords, 
in as great a degree as the polygonal system, protection 
from ricochet ^vA pitching fire, and ample means for the 
defence of the main ditch. 

The very salient ravelins first proposed by Cormon- 
taingne, and adopted by Carnot, were indeed objection- 
able in one respect, since the acuteness of their salient 
angles rendered their long faces very liable to be 
ricoched, unless protected by traverses : nevertheless, 
the engineers of the polygonal school of fortification 
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have, in several instances, retained them ; only endea- 
vouring to protect a part of each face from ricochef 
fire, by raising the parapet about the salient angle 
higher than the rest, as had been before proposed by 
Bousmard. But the French engineers of the more 
recent school have ceased to recommend the construction 
of very salient ravelins, and have proposed to substitute 
for them strong forts detached, in advance of the en- 
ceinte ; and forts so detached have, with great propriety, 
been generally adopted by the Austrian and Prussian 
engineers. 

156. The fortifications of Sevastopol may be said to 
have been executed, in part, on the principles of the 
modern German school : the branches of the rampart 
being disposed so that few of them could be enfiladed 
by the besiegers ; and the long duration of the siege of 
that place has been ascribed to this departure from the 
method of Vauban. That fortress, however, derived great 
part of its strength from the existence of the Mamelon 
Fort in front, and the redoubts on Mount Sapone, which 
took the trenches of the besiegers in flank. The Great 
Redan and the Malakoff Tower may even be considered 
as bastions commanding by their fire the ground on 
which the approaches of the besiegers were carried on. 
The great resistance of the place was rather due to the 
rocky nature of the ground before the works — which 
impeded the excavation of the trenches of attack — and 
to the superiority of the Russian artillery fire in the 
early time of the siege ; as the final reduction was due 
to the overwhelming fire of the allied artillery, near its 
termination, by which the ramparts of the place were 
destroyed, and the blindages of the besiegers were 
eventually crushed. Had the Malakoff Tower been u 
bastion k la Vauban with a retrenchment at its gorge 
in the form of a small front of fortification — instead of 
being an entirely closed work, having its interior 
choked with traverses which deprived the defenders of 
the power of acting offensively — it may be doubted 
whether or not Marshal Pelissier would have succeeded 
in that gallant assault by which at length the enemy 
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was compelled to retire from the south side of the har- 
'hour. The south side of the town was fortified with 
bastions; and it deserves to be remarked, that, on 
accoimt of the strength of the works, the attack on this 
side was abandoned. 

157. In 1849, an English gentleman, Mr. James 
Fergusson, made public * An Essay on a Proposed New 
System of Fortification," in which an effort is made to 
prove that the bastion system is founded on a mistake ; 
and a superiority, for that which is proposed, is claimed, 
in conformity with the ideas of Montalembert (See art. 
134 of this work), on the ground, chiefly, that it permits 
so great an amount of artillery fiire to be made to bear, 
from the ramparts, on any spot which can be occupied 
by the besiegers, as to overpower entirely all that can 
be brought against it. As the system has excited con- 
siderable notice, it may be proper here to give an out- 
line of it, as it was originally described by its author, 
with a brief notice of the observations which have been 
made on it by British engineers. 

The enceinte is described as a circular redoubt, consist- 
ing of four ramparts of earth disposed in terraces, one 
above another ; the mean diameter, or the diameter of 
a circle passing through the centre of gravity in a ver- 
tical section of all the ramparts, being 633 yards, and 
the circumference of the circle 2000 yards. The crest 
of the higher, or inner parapet, is 50 feet ; and the lower, 
or the fourth, 10 feet, above the level of the natural 
ground ; and the horizontal breadth of the space occupied 
by all the four ramparts is about 400 feet. Guns may be 
mounted, in casemates or otherwise, on any part of these 
ramparts, and traverses cross the terrepleins at intervals. 
' On the exterior of these is a fausse-braie, or fifth 
rampart, the crest of whose parapet is on the level of 
the natural ground ; the ditch is 60 feet deep, and its 
width must necessarily be about 200 feet. Beyond this, 
is a covered way and glacis ; and in the former are nu- 
merous r6duits of earth, in the form of circular segments; 
the crest of the glacis is a waving line, conformable to 
the curves of the reduits. In these reduits, and in the 
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form of the glacis, it resembles a system of fortification 
proposed a few years since by the late Professor Bordwine 
of Addiscombe. 

Mr. Fergusson has adopted the idea of his circular 
enceinte from M. Carnot's * Memoire sur la Fortification 
Primitive/ which was published in 1823, and in which 
he, Camot, proposes to abandon the bastioned enceinte, 
on the ground that works intended to flank an eneifljr 
cannot be constructed without being exposed, by that 
very disposition, to be flanked in turn (art. 72) ; and 
that the importance of flanking defence has vanished 
since the employment of heavy breaching artillery in 
the attack of fortresses. Mr. Fergusson, however, being 
conscious of the importance of having a flanking defence 
for the face of a rampart, when the enemy has arrived 
at its foot, has constructed projecting works, forming a 
kind of bastions, in the parapet of the fausse-braie : each 
face and flank of these works is a curve of contrary 
flexure, the two curves meeting in a convex cusp at 
the salient angle. The centres of the bastions are at 
the angles of a regular octagon, which may be supposed 
to surround the enceinte. 

The parapet next above the fausse-braie may have 
similar projections above the terrepleins of the former, 
so as to become a species of cavaliers ; and the guns in 
them, as well as in the projections below, may be placed 
in casemates : thus the ditch is defended by two tiers of 
guns. The flanks of the collateral projections are con- 
nected by a detached loopholed wall, as in the system 
of Carnot, in the form of a segment of a circle. 

Mr, Fergusson proposed to arm the four ramparts 
with 1000 guns, but he observes that double that num- 
ber may be mounted on them, if necessary : of these, one- 
fourth may be 8-inch shell guns, one fourth 32-pounders, 
and the rest may be 24-pounders. 

Besides the power of opposing to the batteries of the 
besiegers a superior fire of artillery, Mr. Fergusson con- 
siders that his ramparts, from their circular form, are 
not liable to be ricoched; and the casemated works 
below the level of the ground would undoubtedly, if 
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they could be preserved entire till near the end of the 
siege, present very serious obstacles to an enemy in his 
attempt to pass the ditch. It is admitted that, when 
the curvilinear form is adopted for the rampart of an 
enceinte, if the radius of curvature is 5000 or 6000 yards, 
the liability of the rampart to be enfiladed is as great 
as if it were a straight line ; and the projector limits 
Ijjie application of his system to the construction of cir- 
cular forts whose radu are 1200 or 1500 yards only. 
He therefore plainly intends that his system should be 
applied in the construction of citadels, or of the detached 
works which may be formed about a fortified town, at 
considerable distances from it, for the purpose of pro- 
tecting an army which may have been compelled to 
retire before a superior force : there to wait in security 
the arrival of reinforcements, in order to enable it, with 
increased means, again to oppose the enemy in the field. 
158. Mr. Fergusson imagines that, by the superiority 
of his artillery, he can reverse the military maxim 
hitherto received, and render the powers of defence 
superior to those of the attack. His argument is, that, 
in the attack of a place fortified with bastions, the 
besieger may select a spot for a battery, suppose of ten 
guns, where only one gun in the fortress can reply 
to it ; while, in his system, he can always bring ten, 
or even a greater number, to oppose such a battery. 
The supposition is, however, not fair ; for, in a fortifi- 
cation with bastions, there is no place — even if it were 
directly in face of the most acute salient angle of a 
bastion or ravelin — where the battery would not be 
replied to by at least three guns in the short face formed 
perpendicularly to the capital at that angle^ besides all 
the guns on the nearest faces of the collateral works. 
Mr. Fergusson dwells with justice on the advantage 
which ramparts of earth have over those of masonry, 
in resisting the crushing effects of the heavy artillery 
in use at present ; and this is sufficiently evident from 
the speedy destruction of the masonry defences at Bo- 
marsund in 1854, compared with the protracted resist- 
ance made by Silistria and Sevastopol, in consequence of 
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the works being constructed of earth. The principle 
has, indeed, been recognised and acted on both by British 
and foreign engineers. 

159. With respect to the presumed superiority of the 
number of guns in the fort, to the number which the 
besiegers can place in battery against it, it may safely 
be presumed that the besiegers of a fortified place will 
always have the power of bringing up any quantity of 
artillery which they may require ; and it is suggested 
by a distinguished engineer, Lieut.-Col. Jebb, (* Flying 
Shots at Fergusson,' page 17), that this maybe mounted 
in sunken batteries, placed at any convenient distances 
from one another, laterally, and also one behind another 
in the direction of a radius of the fort, produced ; these 
may be five feet deep, and have low parapets or none, 
so that the guns would be little exposed to the fire from 
the place, and consequently the batteries may be exe- 
cuted with as little difficulty as the ordinary batteries in 
the first parallel of a place fortified on the bastion system. 
Only five or six guns in each tier of the fort can see the 
approaches without destroying their own merlons ; while 
the fort presents itself, like a great target, to the concen- 
trated fire of all the guns in these batteries of attack. 

Henee, the shot or shells from mortars or 8-inch 
howitzers, fired directly against the fortress, would 
effectually ruin the parapets and silence the fire from 
them, exactly as a few shot fired from a Martello tower 
are found to oppose successfully the fire of the broadside 
battery of a ship of the line. 

It is evident, moreover, that, within an extent of 
above 100 yards, the curvature of the ramparts is so 
small, that these might be nearly as effectually enfiladed 
as if they were formed on straight lines. If, therefore, 
a parallel trench were executed during the first night of 
a siege, at the distance of about 500 yards from the 
covered way, and were extended to meet a tangent, 
drawn to one of the circular parapets, at each end of a 
portion of the circumference, equal to about 100 yards 
in length ; batteries of 8 or 10-inch howitzers, similar 
to the former, sunk at the extremities of such parallel, 



156 MODERN GERMAN [Part IL 

might be used to batter, by direct fire, tbe extremities of 
that portion of the circumference, and ricochet by enfi- 
lade, at elevations of eight or ten degrees, the portion 
itself. The effect of this would be to ruin the parapets 
and dismount the guns : no traverses would secure these, 
for, among so many, shot or shells which might miss 
one, would almost certainly strike another. The shot 
or shells would, at the same time, crush the roofs of the 
casemates in the ditch, or breach the walls ; and thus 
expose the place to the risk of a sudden and general 
assault. 

160. When we come to the details of Mr. Fergusson's 
construction, we find that he lays great stress on having 
a scarp-wall about his fortress, which wall he would 
have from 30 to 50 feet high above the bottom of the 
ditch, with its cordon 20 or 30 feet below the level of 
the neighbouring country; consequently his ditches, 
supposed to be dry, cannot be less than 70 or 80 feet 
deep. He conceives that shot, pitched into a ditch from 
a battery at the distance of 1500 or 2000 yards, would 
produce little effect upon such a wall, or upon casemates 
of masonry in the ditch : this conception, however, is 
sufficiently proved to be ill-founded by what has been 
said (arts. 119 et seq.) about the effect of pitching-fire ; 
and as the momentum of falling shot is greatly in- 
creased by the distance which the shot has to descend 
vertically, in falling on the object, the shot from guns 
so elevated that the descending branch of their tra- 
jectory may pass over a glacis or counterguard before 
arriving at such casemate or wall, must inevitably crush 
any masonry works in the ditch, however solidly they 
may be constructed. 

161rf Mr. Fergusson imagines that shells thrown from 
the besiegers' batteries upwards, from the low level of 
those batteries, would fall so obliquely upon the earthen 
slopes of the fort, that they would glance, or be re- 
flected, upwards, and thus cause very little rubbish to 
fall upon the defenders of the works below them. To 
this it may be replied, that the besiegers would soon 
find the angle of elevation that should be given to their 
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artillery, in order that the shot in its descent may fall 
nearly perpendicularly on the slopes ; the shells would 
then bury themselves in the earth, and, by exploding, 
smother the workmen employed in repairing the para- 
pets, or the defenders serving the guns below, unless 
protected by massive blindages. 

Mr. Fergusson lays stress upon the power which he 
has, in his system, of placing his artillery and men 
wherever they may be wanted at any given time, at 
such distances from one another that a great number 
need not at once be exposed to a concentrated fire. He 
considers that, if even the ramparts were ruined by 
the besiegers, the defenders would still have it in their 
power to construct batteries on the ruins : it may be 
answered that they might, indeed, attempt this by 
night, but the works would infallibly be destroyed as 
soon as they were formed. 

162. Mr. Fergusson proposes no outworks — such as 
ravelins, for example ; and he asserts that they do not 
retard the taking of a place for one hour. The assertion 
is applicable to the small ravelins of Y auban only, which 
may indeed be breached and taken at the same time as 
the bastions are breached and attacked ; but it does not 
apply, by any means, to the salient ravelins of Cormon- 
taingne and the later French engineers, which must be 
taken some days before the approaches of the besiegers 
can arrive at the counterscarp of the main ditch. Mr. 
Fergusson thus deprives himself of an important ad- 
vantage, apparently in order to save the expense of 
constructing such works. Detached forts he rightly 
considers as highly important, and therefore he pro- 
poses to adopt them extensively. 

163. The garrisons of Mr. Fergusson's works are to 
be lodged in casemates, which he would form in the 
inner ramparts : such casemates would have to be built 
up from the level of the ground, and consequently 
would be constructed at vast expense; and, as these 
would be liable to injury from shells falling into the 
interior of the work, it is admitted that it would be 
necessary to incur the additional expense of constructing 
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masks for their protection. Mr. Fergusson advocates a 
detached wall in the ditch, precisely for the reasons 
alleged by Camot (art. 71, note) in its favour : this wall 
is of a curvilinear form, between the caponnieres or pro- 
jecting works, in the ditch ; and he proposes to flank 
or defend it in a manner which was proposed by Bous- 
mard for defending the curvilinear faces of his bastions, 
by disposing the axes of the guns in the flanking case- 
mates so that the lines of fire might be in the directions 
of tangents to diflferent points on the wall — a method 
far less perfect than that of grazing by fire the front of 
a wall formed in a straight fine. 

The great width and depth of the ditch is a manifest 
disadvantage, as it would almost entirely prevent the 
defenders from making sorties. 

1 64. It may be observed, that redoubts of a circular 
figure are seldom used for field fortifications, on account 
of the unsuitable nature of their outline to the ground 
on which they are to be constructed, which ought to be 
a level plain or a hill of a conical form ; and from the 
impossibihty of having a flanking defence for their 
ditches. The same remark holds good in permanent 
fortification, and it may be applied to the circular fort 
proposed by Mr. Fergusson. From the earliest times to 
the present, the improvements aimed at in fortification 
have been arrived at by abandoning the circular outline. 
The round towers of the ancients, which were placed at 
certain distances from one another on the enceinte, 
gave place to square towers, having one of the angles 
in front, and this led gradually to the adoption of 
bastions. Circular orillons and concave flanks have 
fallen into disuse, and the small half-moon, as it was 
called, has long since been exchanged for a large pro- 
jecting ravelin ; and, since circular constructions, whether 
as the enceintes or the outworks of a fortress, never can 
be completely flanked, a return to such forms cannot 
but be considered as a retrograde step in military science. 

In the attack of a circular fort, it may be assumed 
that the second parallel would be completed, and the 
batteries opened in it, on the eighth day : the approaches 
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being protected by the batteries in the first parallel. 
And when it is considered that, in good soil, men, who 
are excavating the trenches of attack, can cover them- 
selves in half an hour, two days more would be suffi- 
cient for advancing to the crest of the glacis, for the 
purpose of dismantling the caponniferes — if this has not 
already been done by the fire of the batteries already 
executed — and protecting the passage of the ditch. The 
works still existing in the ditch now become powerless, 
and may be destroyed by the plunging fire to which 
they would be exposed. 

165. In his more recent publications, Mr. Fergusson 
has greatly modified his first idea, and we find that his 
project for fortifying places is founded entirely on the 
principle, that the enceinte shall be effectually defended 
by flanking fire. But, while approving of this return 
to a sound principle, we cannot but observe that the 
ends proposed would be gained in an equal, and even a 
higher degree, if the fortification were on the bastion 
trace. In a lecture delivered by Mr. Fergusson, April 
27th of the present year (1859), at which Major-General 
Sir William Fenwick Williams presided, and in his 
replies on the occasion to the observations made 
by the President, by Colonel Sir Frederick Abbott, 
Major Ward, and Captains Tyler and Crossman, R.E., 
that gentleman admitted, that the interior of his fort 
would not be sufficiently capacious to allow the garrison 
required to man it to be entirely lodged in its case- 
mates ; and he explained his assumption to be, that the 
work would be manned and armed, only in proportion 
to the force in men and artillery which the enemy 
might bring against it. 

Mr. Fergusson did not deny that the great height of 
its rampart exposed the guns in them more effectually 
to the fire of the besiegers' batteries on the exterior 
ground, than these last would be to the fire from the 
fort. He also assented io the truth of an observation 
made by Sir Frederick Abbott, that his system is really 
only the bastion system, carried out by having a great 
rampart behind the enceinte, for its support or protection. 
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But an important fact is that, as the flanking case- 
mates of the work are liable to be destroyed by the 
distant fire of the besiegers' batteries, there will be no 
more diflSculty in this system than in any other, to 
breach the scarp, or protecting wall, in the ditch, and 
take the fort by assault. 

166. With respect to fortifications of a kind similar 
to those which have been described as prevalent in 
Western Grermany, it is evident that, in besieging a 
place so fortified, the first operations must be carried 
on in the usual manner. The besiegers have, in fact, 
nothing to apprehend from the casemates of the scarp, 
or those in tne ditches ; for, being masked by the 
works in their front, they can have no effect upon the 
approaches, till these arrive at the crest of the glacis. 
It is only by the fire of artillery mounted on the ram- 
parts as usual, that the works of the besiegers can be 
opposed ; and the effect of this, in the modern con- 
structions, can be no greater than it would be in the 
bastion system. 

It may be remarked, that the increase of labour 
required for the operations of the attack, on account of 
several fronts of the polygon being nearly in a straight 
line, is felt only in the extent of the principal parallels, 
which must be rather greater than would be necessary 
for a fortification with bastions, on an inferior polygon : 
but this augmentation need not exceed 800 yards for the 
second parallel, and 150 for the third ; and it would not 
retard, by more than a day, the progress of the attack. 
The second parallel, traced at 300 yards from the most 
advanced salients of the place, may therefore be 
commenced on the third night, and finished on the 
fourth. On the fourth day, the batteries for direct and 
ricochet fire may be traced : the garrison not being able 
to oppose their construction by any but the ordinary 
means, these batteries may be finished in thirty-six 
hours, and may commence firing on the morning of the 
sixth day. 

The cut on p. 162 represents the processes of attack 
on two fronts of fortification, traced agreeably to the 
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polygonal system. In fig. 1 , the enceinte is strengthened 
by a large ravelin, and in fig. 2 by countergtiards. The 
lines of approach are nearly alike for both fronts, as 
far as the crowning of the glacis before the angles of 
the polygon. Here batteries are constructed to breach 
the caponnifere in the main ditch of fig. 1, or complete 
its destruction, if this has been already in part eflfected 
by the more distant batteries ; also to destroy the case- 
mates near P, which defend the ditch of the coimter- 
guard in fig. 2. Batteries are formed on the crest of 
the glacis, before the salient angle of the ravelin in 
fig. 1, in order to breach it, and on the crest of the 
glacis before the two flanking redoubts in the same 
figure, to destroy the casemates in those works. 
Breaching and counter batteries are also formed before 
the salient angle of the ravelin in fig. 2, in order 
to breach that work and destroy the casemates which 
should defend its ditch. -After this a lodgment may 
be made within the salient angle of the ravelin, 
for the purpose of breaching the caponniere in the 
main ditch, and silencing the artillery or musketry in 
the short flanks of the enceinte. The construction of 
the batteries presents nothing peculiar, and it may be 
observed that no batteries are required to ricochet the 
covered way, since there is none. 

The batteries intended to act by vertical fire against 
the caponniferes in the ditches, may be distant about 
600 yards from those works, which is about the 
range of heavy artillery ; or they may be formed at a 
less distance, as in the positions indicated by the 
numbers 1, 2, &c., to 7, in the second parallel. — See figs. 
1 and 2, p. 162. Now, supposing the line of aim on a 
piece of battering ordnance to be directed to an 
object at that distance, the shot, after leaving the 
gun in the direction of the axis of the bore, would, in 
its descent, cross the line of aim at the place of the 
object : hence, if, between the gun and the object, 
any work, as a glacis, were interposed — provided such 
work were not higher than the trajectory of the shot — 
the effect of the shot on the object would be the same 
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as if no work intervened. But, at 600 yards, the 18 
and 24-pounder shot penetrate from 12 to 16 inches 
into masonry ; therefore a continuous fire of such ord- 
nance would soon destroy the walls of the caponni^res, 
weakened as they are by the number of embrasures 
formed in them, 

167. This result is so much the more certain, as the 
main ditch, with the countersloping glacis, being about 
50 yards wide, the side walls of a caponni^re would be 
exposed to the fire of 8 or 10 guns : it cannot, there- 
fore, be doubted that the place would be deprived of its 
flanking defences at an early period of the siege. The 
ricochet fire from the batteries directly opposed to the 
rampart of the enceinte will, as before shown, complete 
the destruction of the caponnieres and effectually 
breach the wall forming the detached scarp ; and thus 
the place will be, at the same time, exposed to the 
danger of a general assault. 

168. Should an assault be postponed, the operations 
of the besiegers on the ground may still continue as 
usual. On the fifth and sixth night, some oblique 
boyeaux may be executed beyond the second parallel ; 
on the seventh night the demi-parallels may be formed ; 
and, advancing from thence in oblique boyeaux, by the 
ninth night the third parallel may be executed. There 
being no covered way, all these trenches may be formed 
by the flying sap. 

In the third parallel may be executed mortar batteries, 
in the positions numbered from 7 to 11, in figs. 1 and 
2, p. 162 ; and from these shells and other missiles ma^r 
be projected, at considerable elevations, into the ravelina 
or counterguards. 

The absence of a covered way with its protecting 
parapet, greatly simplifies the operations of the be- 
siegers near the ditches of the place : thus trench 
cavaliers become unnecessary; and, by working on 
one side only of the capital of the work in front, the 
labour of a double sap is avoided. If, however, this 
operation should appear too hazardous, the approaches 
may be carried on as usual, setting out from the third 
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parallel, and, on the tenth night, executing a circular 
portion by full sap. On the following night the be- 
siegers may, by double sap carried on directly to the 
front, arrive at the rounding of the ditch, before the 
salient angle of the work attacked : and it is impossible 
to avoid seeing, that the nonexistence of crossing fires 
of musketry from a covered way must greatly diminish 
the time and the danger of executing those operations. 

169. The crowning of the counterscarp forms the 
commencement of a new period of the siege, as it may 
be expected that it will be opposed by the fire from the 
loopholes of the scarp wall, and the casemates in the 
ditch, or from such parts of the wall and casemates as 
have not been already destroyed. 

It should be remarked, that the loop-holes, as well of 
the detached wall at Coblentz as of the revetments of 
Germersheim, and also the lower tier of guns in the 
caponniferes, are situated about three feet above the 
bottom of the ditch ; and are therefore on a lower level 
than the crest of the glacis, which is high enough to 
cover the whole scarp. It follows, that the lines of fire 
proceeding from the detached wall, and likewise from 
the lower tier of guns in the caponni^res, will neces- 
sarily pass over that crest in an ascending direction ; 
but the glacis having a descent towards the country 
(see that which is before the ravelin in fig. 1, p. 162), it 
is evident that the gabions which form the crowning 
lodgment, being on this reverse slope, will be placed 
without being even seen by the defenders behind the 
wall. The operation of cro^vning the glacis will conse- 
quently take place without experiencing any annoyance, 
except from the fire of the parapets of the enceinte and 
the upper tier of guns in the caponni^res ; and even 
this will be at a greater distance than in the bastion 
system with a covered way. 

If, however, the formation of the counterbatteries by 
the usual methods should appear too dangerous, it would 
not be difficult to imagine that another method could be 
employed, which should be equally practicable and 
more rapid. For example, sandbags might be used in 
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building the merlons between the embrasures ; that part 
of the work could then be executed in a few minutes : 
the inner half of the thickness of the merlons could be 
formed without getting out of the trench, and the 
remainder by men, standing on the soles of the embra- 
sures, to whom sandbags, gabions, or hurdles might be 
handed as fast as they could be placed. The work 
being executed by night, the enemy might not even 
perceive it. 

Breaching batteries will scarcely be necessary, if the 
rampart is protected only by a detached wall a la 
Camot : even if the wall has not been breached at an 
early period, it may now be destroyed by some of the 
pieces in the counterbattery. If the scarp is formed, 
as at Germersheim, by a revetment with discharging 
arches, breaching batteries will become necessary ; but, 
for the reason before given, the construction of these 
cannot be impeded by the fire from the casemates, and 
they will have to sustain only the fire from the chemin 
des rondeSj and from the parapet directly in front of them. 
Now, such fires have never prevented the formation of 
breaching batteries against a bastioned front; and, 
therefore, they would not prevent the formation in the 
present case — the reverse fires from the collateral fronts 
being less eflfective than they would be in an ordinary 
front with very salient ravelins. 

170. On the thirteenth day of the siege, the counter 
and breaching batteries may commence firing ; and, on 
the same day, the crest of the glacis may be crowned in 
its whole length. The fire from these batteries will 
soon complete the destruction of the caponniferes in the 
ditches ; and it may then be directed against the reduits 
in the re-entering angle on each side of a ravelin, as in 
fig. 1, the flanks of these works being completely ex- 
posed. Thus, on the fourteenth day, breaches will be 
effected at the salient, and perhaps at the shoulder 
angles ; the caponni^res will be destroyed ; and, if the 
place be protected by a detached revetment, the cliemin 
des rondes will permit the assailants to extend themselves 
in line, and mount the rampart on a wide front. Lastly, 
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the ravelin will, at the same time, be breached at the 
salient angle, and immediately attacked. Thus the 
siege will be terminated, without the besiegers encoun- 
tering the dangers which result from the slow operations 
attending the latest operations against a fortress on the 
bastion system, Q Memoire sur la Fortification Poly- 
gonale,' p. 60.) 

171. If the ramparts of a place are covered by counter- 
guards as well as ravelins (as at Fort Alexander, fig. 1, 
p. 128, and fig. 2, p. 162) — ^which may be considered as a 
polygonal enceinte strengthened by counterguards — the 
process of the attack, up to the completion of the crowning 
batteries on the crest of the glacis, may be the same as that 
which has been already described : the batteries before 
the salient angles of the counterguards may then be em- 
ployed to demolish the casemates before the faces of the 
collateral ravelins, and to breach the salient angles of 
the counterguards ; the batteries before the angles of 
the ravelins may, in like manner, breach those angles, 
and destroy the casemates which defend the ditches of 
the works, if none of these effects have been previously 
produced by fires from the batteries in the second 
parallel. The detached scarps being ruined at the same 
time, assaults may be simultaneously made, and lodg- 
ments formed, in the usual manner, on the terrepleins of 
both counterguards and ravelins. 

172. It appears then, that not only may the detached 
or semidetached scarp be breached and ruined from 
the first or second parallel; but, moreover, the vast 
internal defences of masonry, constituting the capon- 
nieres in the ditches, and consisting of two or three 
tiers of fire — resembling, as Bousmard has well said,* 
(* Essai General de Fortification,' vol. iv. p. 2, Mit. 1814) 
the "sabords et entreponts des vaisseaux de guerre," 
upon which the integrity of the place entirely depends — 



' * " Aussi depuis long-temps, cette d^mangeaison des systdmes est calm^e ; et, 
sans Montalembert et sa manie de transplanter dans la fortification les sabords 
et les entreponts des vaisseaux de guerre, la demi^re nioiti6 de ce siecle se serait 
^coul^e sans avoir produit un seul nouveau systeme capable de faire la moindre 
Sensation.*' 
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will at an early period of the siege be ruined. At the 
same time, the faces — as the portions, AQ, RB, of the 
front of the German system may still be called (see 
fig. 1, p. 128) — derive no protection whatever from the 
diminutive flank formed by the brizures. Thus, in 
abandoning the bastion system, in order to avoid the 
eflFects of enfilading and ricochet fire on the enceinte 
of the place, the German engineers have fallen into 
the greater evil of the main ditch being without de- 
fence, and the place exposed to an assault, as soon 
as the approaches of the besiegers have advanced, at 
most, only half-way between the first parallel and 
the glacis. 

In counterbattering the caponni^re in the centre of 
the main ditch of a front of fortification similar to that 
of Fort Alexander, it will be perceived (on referring to 
fig. 1, p. 128), that the projectiles have to pass over the 
crest of a counterguard, covering the angle of the 
polygon. Also, in counterbattering the casemates which 
defend the ditches of the ravelin, the projectiles have to 
pass over the crest of the countersloping glacis, about 
the salient angle of that work : the crest of the counter* 
guard being 280 yards from the caponniere, and that 
of the glacis before the ravelin being 170 yards before 
the casemate. The elevations of the guns need not, 
therefore, be considerable ; and, consequently, the works 
may be more effectually counterbattered and ruined, than 
the detached wall of Carnot was in the experiment at 
Woolwich in 1824, when the wall was only 20 yards 
from the crest of the counterguard in its front ; and, 
consequently, the shot fell very obliquely on the lower 
part. 

173. Some French engineers think that M. Mangin 
has proscribed rather too absolutely some portions of 
the new German system ; and they consider that some 
of the accessory details of that system may, in certain 
cases and peculiar localities, be adopted with advantage. 
This is no doubt true; but the advantage would be 
rather in the defences of field-works, redoubts and posts 
against musketry and light field-artillery, than in the 
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defence of fortresses against cannon — ^that is, rather in 
field than in permanent fortification. * 

1 74. Now all French, as well as the best British engi- 
neers, and even some Germans, think that the gene- 
rality of the Prussian and Grerman engineers have 
committed grievous errors, in combining to such an 
extent masonry works with ramparts of earth, in the 
fortresses which they have constructed or remodelled. 

Vaults there are, which are capable of resisting the 
effects of shot or shells fired at great elevations ; and 
they may entirely escape being struck, in such uncertain 
practice : but no vault is capable of resisting the de- 
structive effects of heavy shot, fired nearly horizontally, 
which, penetrating the vertical walls, will speedily ruin 
the strongest buildings. 

175. The practice of constructing intrenched camps 
in the interior of states for the concentration of armies, 
as places of refuge, where considerable bodies of troops 
may find protection and succour in case of need, has 
been adopted on a large scale in Grermany, Austria, and 
on the Rhine, and is now in course of being executed 
in Belgium. These works far exceed, in magnitude, 
interior capacity and expense of construction, the limits 
which have hitherto been prescribed by Yauban, Bous- 
mard, D'Ar^on and others, for the construction of in* 



' Light field-artillery is falling rapidly into disuse, and the march of improve- 
ment is in the direction of increased calibre of guns. The French have long 
since abolished 4 and 6-pounders, and retain only the S-poimder, which is 
fully equal to our 9-pounder. They have further, by a recent decree, 
abolished the ,8-pounder likewise for field service, and adopted a 12-pounder, 
of diminished weight, as the only gun for field service : the French have 
abolished likewise, as the Belgians had previously done, all howitzers for field 
service, upon the principle that guns may fire shells as well as solid shot, but 
that howitzers cannot fire solid shot as well as shells. Finding that the existing 
8-pounders are susceptible of being bored up to the [calibre of 12, and may 
safely fire shot with a charge equal to one-quarter of the shot's weight, to 
which the charges of the new 12-pounder guns are limited, the Comity 
d'Artillerie has definitively adopted the system of field-artillery proposed by 
the present Emperor of the French ; and the 8-pounder guns are to be bored 
up to 12-pounders, which the thickness of the metal will permit to be done 
without inconvenience. 

During the recent campaign in the north of Italy, the French army made 
great use of rifled artillery in the field ; and this appears to have rendered very 
efficient service in the actions against the Austrian troops. 
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trenched camps, and they have been formed without 
regard to the peculiar conditions which have rendered 
them available in war. 

176. The project of forming strongly intrenched 
camps, as military positions in a country, was revived 
by Carnot; and it has since been carried out, to a 
great extent, in the various works which have been 
executed in conformity with his ideas. The advocates 
of the system of intrenched camps, refer to the lines of 
Torres Yedras as a conclusive proof of the advantages 
of such works, without adverting to the special circum- 
stances which rendered those lines eminently useful, 
and which take that peculiar case out of the category 
of intrenched camps, in the true signification of the 
term. It is proposed here, to refer to the various de- 
scriptions of intrenched camps, recommended by the 
great masters and practitioners of the art in former 
wars, and to state the evils which have been experi- 
enced, when the limitations which those great authorities 
prescribe have been transgressed: thus, we may be 
enabled to avoid the errors which have been committed 
by those engineers who have constructed such in- 
trenched camps in the interior of states, where, being 
liable to be attacked in any direction, they must be left 
to their own resources, and, consequently, they must at 
length be taken, unless relieved in time by an army in 
the field. The intrenched position of Torres Yedras 
could not be turned, nor its communications with its 
base at Lisbon be intercepted ; and to this circumstance 
it was owing that a British army remained there in 
security till the exhaustion of liis resources obliged the 
enemy to retire. 
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PART III. 



ON INTEENCHED CAMPS. 



177. Having described the works which have been 
constructed in Q-ermany, for the purpose of forming 
intrenched positions about fortresses ; and referring to 
what is stated in art 101, above, where it is shown 
that Camot's system of fortification was designed to 
convert fortresses into species of intrenched camps, and 
that it has been carried out with a total departure from 
the established principles of defence ; it may not be 
amiss, though this work is devoted rather to a consi- 
deration of the principles on which is foimded the con- 
struction of permanent fortifications, to make a few 
general observations on intrenched camps. 

178. Yauban was the first to propose intrenched 
camps, under the protection of fortresses of moderate 
size, in order to render them capable of greater resist- 
ance ; so that the enemy could not pass beyond them, 
without abandoning his communications with his 
proper base, and leaving behind him in the fortress 
and camp a corps of perhaps 15,000 or 20,000 men, 
which might be available for active operations in his 
rear. Yauban appears (^Traite de la Defense des 
Places, Troisi^me Partie ') to approve of intrenched 
camps being thus established under the immediate pro- 
tection of the guns of a fortress, when the garrison of 
the latter is not strong enough to undertake active 
operations in the field ; the corps intrenched being, at 
the same time, comparatively small, so that no very 
fatal results might follow, should the lines be forced, 
and the fortress captured. But, since Yauban's time, 
intrenched camps have been extended so far, that they 
are capable of receiving large armies ; which, in some 
cases, from the weakness of the defences, may be ex- 
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posed to utter destruction, from the intrenchmeiit 
being forced by the enemy. 

179. Of this description, was the intrenched camp of 
Bunzelwitz, near Schweidnitz, in which Frederick II. 
took refuge, in 1761, with an army of 40,000 men. 
Such was the Saxon intrenched camp of Pirna. Such, 
on a vastly larger scale, are the intrenchments about 
Verona, Ulm, Lintz, and Rastadt. Fortresses, to 
which are attached bodies of troops for offensive opera- 
tions, by which those fortresses become in fact in- 
trenched camps, unless protected on one side by the sea 
or some impassable obstacle, may be surrounded ; and 
thus the troops in them may lose their connection with 
their proper base, and may be attacked and forced at 
some point on their periphery. 

180. Not such were the lines of Torres Yedras : the 
troops in these could not be starved out, nor could the 
lines be attacked but in front. They formed a Grand 
T^te, having its communications open to the sea ; and 
with its base at Lisbon, which it completely covered. 
The motive for executing these lines is stated in the 
despatch of the 20th October, 1809 ('The Duke of 
Wemngton's Despatches,' vol. v. p. 234), which the 
reader will find to be an admirable memorandum 
written by the Great Duke after a personal visit to, 
and a detailed reconnoissance of, every part of the 
ground. This memorandum was the foimdation on 
which the whole scheme of the lines of Torres Yedras 
was commenced and completed. The reader will also 
find it an able exposition of the strategical principles 
upon which the Duke acted, in order to prevent being 
turned, or having his communications intercepted ; and, 
after he should be compelled to retire within the lines, 
by the sea he could be plentifully supplied with provi- 
sions, stores, and reinforcements. Thus, the great object, 
the protection of Lisbon, was effected ; while the Tagus 
would permit the embarkation of the British troops, in 
case of reverse. 

181. Thus, whilst Massena's army was starving, and 
diminishing daily from want of subsistence, in a devas- 
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tated country, and his communications intercepted by a 
hostile and enraged population, Wellington's army 
wanted nothing, and augmented in numerical strength : 
hence, Massena — ^not daring to attack the British posi- 
tion, which he could not surroimd — was compelled to 
retreat, being entirely defeated by the force oi circum- 
stances. The lines formed, as Sir John Jones observes 
(* Memoranda relative to the Lines covering Lisbon '), 
" the barrier from which the tide of French conquest 
first receded." The retirement of the French army 
was followed up by a vigorous, effectual, and most suc- 
cessful pursuit. 

182. It is scarcely necessary to recite the fatal conse- 
quences to the Saxons of having collected their army, 
amounting to 14,000 men, in the intrenched camp of 
Pirna, which they believed to be impregnable, but 
which Frederick II. determined to reduce, before he 
undertook other operations. In this project, he was 
disturbed by the Austrian army under Marshal Brown, 
who was directed to succour the Saxon army at any 
price. The King of Prussia first adopted measures to 
render the retreat of the Saxons impossible, and to 
prevent the Austrians from relieving them ; he then 
advanced against Marshal Brown, defeated him at 
Lowositz, returned to the attack of Pima, and, after 
various operations, succeeded in taking prisoners the 
whole Saxon army.* 

183. To prevent the siege of Schweidnitz, to cover 
Breslau, and be near his magazines, Frederick II., in 
1761, took a position between Bunzelwitz and Tsche- 
schen ; and then constructed an intrenched camp, which 
he occupied with his main army, consisting of 56,000 
men, with 180 pieces of cannon, exclusive of the field 
artillery. The intrenched camp was immediately in- 
vested by the Russian and Austrian armies : with these 
it was resolved to attack the intrenched camp ; a well- 
combined project of attack was formed, and all the dis- 
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positions for carrying it into effect were made. The 
Austrian troops assembled at their posts ; but the Rus- 
sian General dissented from the plan, declaring that it 
was imprudent to attack the King of Prussia in so for- 
midable a position, and unnecessary to do so, because 
his Majesty would soon be forced to leave it for want of 
provisions. A few days afterwards, the Russian army- 
raised the blockade, burned their tents, and repassed the 
Oder, leaving only a small auxiliary corps of 20,000 men 
with the Austrians (Jomini, ut sup.). Marshal Laudon 
then renounced, of necessity, the hope of attacking the 
King of Prussia with any success, and returned to the 
camp of Kunzendorf. " Thus," says Jomini, " the 
King of Prussia luckily escaped the greatest danger he 
had ever incurred." 

184. The perilous predicament in which the King of 
Prussia placed himself on this occasion, was subse- 
quently admitted by himself; and the error he com- 
mitted, in thus exposing himself and his army, his 
country and his cause, to utter ruin, he strongly con- 
demned : and, while admitting the importance of in- 
trenched positions, when they cover important points 
and protect communications with a base, by one or by 
several lines of operation, he came to the conclusion 
that the very worst resource of a large army, well con- 
stituted and well commanded, was to place itself in an 
intrenched camp, whether under a fortress or not, if 
the position were liable to be invested on all sides, and 
to have the communications with its base intercepted. 

185. The Duke of Wellington had never more than 
80,000 men under his command during the Peninsular 
War, and never more than 30,000 of these were British 
troops. His defensive warfare was conducted on the 
best principles of strategical science ; and he never lost 
or endangered his communications with Lisbon, by the 
roads leading to that city. His offensive warfare, upon 
the subsequent lines of operation, was conducted upon 
the soundest principles : he never permitted his posi- 
tions to be tm-ned, nor his communications to be endan- 
gered ; and, to preserve these, he fought and gained the 
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glorious victory of Salamanca. He never committed 
himself in so hazardous a position as an intrenched 
camp, without good lines of communication with the 
rear ; yet, such was his confidence in the eflSciency of 
his army for active warfare in the field, that he enter- 
tained a firm conviction that he could go anjrwhere, 
and do anything, with that which he commanded. 

186. The so-called siege of Sevastopol, adduced by 
Mr. Fergusson and others as the greatest and most 
instructive siege that ever took place, was not a siege. 
It was the attack of a great intrenched tSte, whose 
communications with its base were never interrupted. 
In this attack, the allied army had to contend, not only 
with the very strong garrison which the fortress con- 
tained, but, through it, with all the resources of Russia ; 
just as the army before the lines of Torres Vedras may 
be said to have contended against all the resources of 
England, as they were poured into Lisbon by sea. The 
most instructive lesson that can be learnt from that 
undertaking is, UQver to attempt the attack of a fortress 
without completely investing it, so that no succour can 
get in. It was entirely through the inadequacy of the 
allied army to effect that first condition of a siege, that 
the attack of Sevastopol was so protracted and so san- 
guinary ; and not because its defences consisted of 
earthen ramparts. 

187. The system of intrenched camps was adopted 
very extensively by Napoleon at the time when he left 
large bodies of troops in possession of the numerous 
fortresses which had surrendered to him on the Elbe and 
the Oder, in 1813. Those cities, as Magdeburg, Witten- 
burg, Torgau, Dresden, Breslau, Custrin, Dantzig, 
Stettin, and Q-logau, became, in fact, intrenched camps, 
and required armies for their defence. The measure 
was, no doubt, adopted under the expectation of being 
able, in his next campaign, to carry the war through 
Prussia and Silesia into Poland ; and, had he been able 
to do so, he would at once have recovered military pos- 
session of the country, and, with it, those important 
places : but, as events proved, he was deprived of a 
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vast amount of force, which was shut up in the for- 
tresses, or in positions near them. All these troops 
were either blockaded or captured, by the immense 
armies which the allies were enabled to send against 
them, without disabling themselves from operating^ 
efficiently and successfully in driving the French out 
of the countries. In retiring, Napoleon I. left behind 
him a total of force which, in his subsequent necessities, 
would have been of the greatest importance to him ; 
while the blockading forces, which the allies were 
obliged to leave, in order to mask the fortresses, could, 
on account of the numerical superiority of their armies, 
without material inconvenience, be spared. 

188. Napoleon committed this great error, to an 
extent most hazardous to himself, at Dresden : he clung 
to that place, whilst the allies were assembling around 
him, and menacing his communications with his proper 
base. Agreeably to all the principles of strategical 
science, he should not have pushed his offensive opera- 
tions beyond the Elbe, till he had secured his communi- 
cations ; and, if he could not succeed in effecting this, 
he should have withdrawn his garrisons from the Elbe, 
and fallen back. He should have done the like, with 
respect to the other large garrisons and bodies of troops 
left to protect the fortresses, when their communications 
with him were about to be intercepted ; by taking this 
step, instead of having an inferiority of force in the 
field, he would have had a very great superiority to 
that which the allies could have brought against him. 

189. The subject of intrenched camps is vast and 
difficult ; and though, from military history, we learn 
that, in 1800, General Cray, when protected by the 
intrenched camp constructed at Ulm by the Archduke 
Charles, held Moreau in check for six weeks ; that im- 
portant services were rendered by the intrenched camps 
at Yerona and Lintz, in the great continental wars ; and 
that the intrenched camp of Bunzelwitz has been much 
eulogized by some military writers : yet the author of 
this work is of opinion that the principle of intrenched 
camps has been carried to excess, in making them places 
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of refuge for large armies, whether formed on insulated 
points or under fortresses. He considers that it would 
be far more advantageous that an army should keep 
the field ; falling back if necessary, or forming itself 
into a corps of observation, for the purpose of dbvering 
a fortress. 

190. It is not with a view to deny that fortresses oc- 
cupying important strategical points in the interior of a 
country may, with advantage, be. provided with a system 
of detached works so far in advance of the place as to 
enable armies in the field, or divisions thereof, to take 
shelter within the space which those works enclose, in 
the event of defeat — there to wait for reinforcements, 
which may enable them to resume the offensive ; but 
to question the modern practice, of enfeebling the 
defences of the fortress around which the intrenched 
camp is formed — as at Yerona and other places — in 
such a manner as to render the fortress itself insecure. 

In 1805, Ulm was the scene of events very different 
from those which took place there in 1800, when 
Greneral Cray so gallantly arrested the victorious army 
of Moreau for six weeks before its walls. 

The Austrian general, Mack, who had been put at 
the head of 50,000 men, was ordered by his govern- 
ment to advance into Bavaria, and occupy the line 
of the Iller; there to oppose Bonaparte, who was 
coming up rapidly with his whole army, consisting of 
the divisions under Bernadotte, Marmont, Davoust, 
and Soult — amounting to more than 100,000 men. 
These completely intercepted the communications of 
the Austrian army with Vienna ; but the road to the 
Tyrol being open, the Archduke Ferdinand, with the 
cavalry and light troops, retired in that direction : and 
Mack might have done the same — by which movement he 
might have formed a junction with the Russian auxiliary 
force, which was advancing, with the Emperor at its 
head ; but, either controlled by the orders of the Aulic 
Council, or misled by an error of judgment, he con- 
centrated his troops at Ulm, where he suffered himself 
to be surrounded by the whole French army, commanded 

N 
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by Bonaparte in person (Dumas, PrScis des Evinements 
militaires). His retreat being now cut off, he made 
vain attempts to restore the defences which had been 
constructed in the former war, and had been dismantled 
by the French, after the evacuation of the city in 1800. 
These defences he could neither restore nor arm. They 
were immediately invested on their whole circuit. The 
heights of Michelsberg and La Tuilerie were carried 
by assault, and the Austrian army was summoned to 
surrender. Greneral Mack at first refused ; but he was at 
length compelled to sign a capitulation, by which Ulm 
was to be given up on the 25th of October, if not before 
that time relieved. Accordingly, 30,000 Austrian troops 
laid down their arms, and sixty pieces of cannon, with 
sixty-four standards, were given up in the presence 
of Bonaparte and his staff. This was the disastrous 
commencement of a campaign, of which the highest 
hopes had been entertained by the allies, and which 
Bonaparte conducted throughout in a manner which 
justly entitled it to be considered his chef-d'ceuvre. 
The evils of this unfortunate campaign were crowned 
by the fatal battle of Austerlitz, which was fought on 
the 2nd of December, by a division of the Austrian 
army, without waiting for that commanded by the 
Archduke Charles, which had defeated Massena in 
Italy, or for the arrival of the Russian auxiliary army. 
This was followed by the entrance of Bonaparte into 
Vienna, and the treaty of Presburg, in February, 1806, — 
within six months after the commencement of hostilities. 

It is a fatal misapplication of intrenched camps, to 
construct them without adequate defensive works, and 
in situations where they cannot be supported by troops 
sufficiently numerous to repress the attack of an in- 
vading army, into whose power the defenders, whether 
remaining or retreating, must necessarily fall. 

From the nature of the works more recently con- 
structed round Ulm, as described in Art. 146, it appears 
that, notwithstanding the events of 1805, the very 
questionable measure of forming an intrenched camp 
there is persisted in. It is no doubt of importance 
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to render that position as strong as the defensive art 
can make it, in order that it may check the advance of 
an enemy into Southern Germany : but an intrenched 
camp there should not be left to its own inherent 
power of resistance, and the retreat from thence 
towards the capital should be secured; otherwise an 
attack upon it will, assuredly, be attended by cir- 
cumstances similar to those which have been above 
described. 

191. Intrenched camps should combine defensive and 
oflFensive faculties: the camp may be formed in con*^ 
tiguity to a place, and armies may, in case of need, take 
refuge in them ; yet the camp itself should be an 
offensive position, from which the troops it contains 
may be always ready to take the offensive in the field. 
To place in such camps troops of secondary character, 
incapable of acting efficiently in the field, would de- 
prive an intrenched camp of the great object for which 
it should be constructed. None, therefore, but well 
appointed and well exercised troops, fit for any service 
in the field, should occupy intrenched camps, on strate- 
gical points, 

192, Bousmard, in his *Essai General de Fortifica- 
tion' (liv. V. chaps. 7, 8), has some important obser- 
vations on the evils arising from troops being shut up 
in intrenched camps. Attributing to Yauban the 
practice of forming such camps under fortified places, 
he presumes that this great engineer, foreseeing that 
the formidable league (1696), against which France 
had long struggled, would, in the end, dissolve itself by 
differences among the states which composed it, con- 
ceived the idea of executing intrenched camps with the 
view of prolonging the war till such dissolution should 
take place. " But," observes Bousmard, " how can the 
army in its intrenched camp avoid a general action, 
without being itself besieged by the enemy. • . . The 
attack of the intrenched camp will be a less difficult 
operation than the siege of the fortress ; and, the camp . 
being once forced, the attack of the fortress will be 
comparatively easy. The place will be encumbered 

n2 
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rather than strengthened by the army of the camp, 
and the space which the troops require will be seriously 
restricted ; so that they will neither be able to develop 
their means, nor to apply them eflSciently for the pur- 
poses of defence," (see Art. 152, where the weakness of 
Verona, in this respect, is indicated). Boiismard adds, 
" All places are not so situated as to admit of intrenched 
camps being formed near them, and Yauban took 
particular care to indicate those which might be so 
strengthened." 

^ Treating of extensive lines of intrenchment serving 
to cover the frontiers of a state, Bousmard observes 
(chap, viii.), " As to the defence of these lines, I think it 
may be conducted in the following manner. The main 
body of the army on the defensive, should choose a 
position near the centre of the line ; having lines of 
communication, or roads, prepared, by which it may 
march upon the principal points on the circumference 
of the line. Advanced corps upon each of these roads 
should precede the army, and sustain the first attack of 
the enemy — at whatever point that may be — on the 
intrenchments. The army should follow ; but, instead 
of developing itself along the whole line, it may, after 
reinforcing the advanced corps, where necessary, hold 
itself in readiness to attack the enemy with advantage, 
at the moment of an effort being made to penetrate 
within the line of intrenchment. 

Whoever compares what has just been said with 
the description given by Colonel Sir John Jones 
(* Memoranda relative to the Lines covering Lisbon,' 
pp. 30, 31, 50, 51 ; London, 1829) of the measures 
adopted by the Duke of Wellington, in occupying the 
lines, and in obtaining, by signals, almost instantane- 
ously, intelligence at head-quarters from every part of 
the lines, when he spread an army not amounting to 
50,000 men on a front of twenty-nine miles in extent, 
will immediately feel that the conception of those lines 
was founded on the best principles of tactical science ; 
and, while the success of the measure demonstrates the 
importance of strongly intrenched camps in. particular 
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circumstances, it affords little ground to expect that, 
unless the highest resources of art are combined with 
the obstacles afforded by nature, so as to render the 
position impregnable on its whole contour, the end 
proposed in intrenching the position will be gained. 
(See pages 66, 67, of the work above quoted.) 

193. The defence of a state by a judicious disposition 
of the fortified places within it, or on its frontiers, is 
the most important branch of military science ; and to 
lay down the principles on which military posts should 
be established in a country, is an object of the first 
importance. The establishment of such posts becomes 
a means of rendering the conquest of a country so 
much the less rapid, as the invader is detained longer 
in the attempt to gain possession of them. It was one 
of the maxims of Napoleon I., that " Fortified places 
are useful for defensive as well as for offensive war : 
but they cannot serve instead of, or dispense with, an 
army'* A small state, incapable of defending itself 
against a powerful neighbour — but its independence 
guaranteed by treaty and by contiguous powers — ^will of 
course do well to shut up in fortresses all its military 
force, so as to give time for the arrival of succour from 
without. But a great nation standing upon its own 
military resources, must not carry its defensive system 
by fortresses so far as not to leave troops adequate to 
form a powerful force in the field. If the invading 
army lay siege to those fortresses, large portions of 
its troops will be required to carry on the sieges, 
and to form corps of observation to protect the opera- 
tions. A large active army in the field may inter- 
rupt a siege, by forcing the invaders to concentrate ; 
but if the invaded country carry the system of defence 
by fortresses so far as to be unable to keep a powerful 
army in the field, she will unquestionably run the 
risk of being beaten in a detailed war of fortifications ; 
and this, as the author will hereafter show, might be 
the case with England. 

194. It must not be understood that every accessible 
point on the frontier of a state should be occupied by a 
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fortress : the best method would be to place fortresses 
at convenient distances from one another, within reach 
of mutual support by troops; and, where the inter- 
mediate parts of a country are easy of access, to use 
secondary means — such as inundations, abattis, and even 
continuous lines of parapet ; provided that the troops 
requisite to man such lines do not weaken too much the 
main body of the defending army. 

What is said of the defence of the frontiers of a state 
by fortresses, may be said also of the works which form 
an intrenched camp at a particular strategical spot ; and 
the lines constructed under the orders of, and occupied 
by the Duke of Wellington before Lisbon in 1810, con- 
stitute the best model for works of this kind : in these, 
instead of the continuous parapets which surrounded 
the encampments of armies at, and immediately sub- 
sequent to the time of Marlborough — which were forced 
whenever they were attacked— we find strong redoubts 
crowning the principal heights before the city, at dis- 
tances from one another, only not so great as to prevent 
them from defending each other by the fire of their 
artillery, which at the same time defended all the 
passes Dy which an enemy could approach them. 

195. An important circumstance in fixing the situa- 
tion of intrenched positions, is that their communi- 
cations, by roads or rivers, with the fortress which con- 
stitutes the base of the operations, shall be secure from 
any incursions of the enemy ; so that the supplies of 
provisions, warlike stores, and reinforcemente, may 
arrive at the camp in safety. Good roads should also 
lead from the position towards the country occupied by 
the enemy: in order that the army intrenched may 
easily assume the offensive, when a favourable oppor- 
tunity may present itself. The situation of the en- 
campment is still more advantageous, if the enemy, in 
approaching it, should have to pass through a coimtry 
destitute of subsistence, and of roads by which such sub- 
sistence might be obtained from places at a distance. 

The principles just stated sufficiently indicate that an 
intrenched position is most fitly chosen when it is near 
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the sea-coast, so that an enemy may be unable to turn 
it ; and, the nation to which the army occupying it be- 
longs being supposed to have the command of the sea, 
the supplies may at pleasure be landed from the ship- 
ping employed to convey them. And it is evident that 
the interior of an extensive country would be most 
improper for the establishment of an intrenched camp, 
since the position chosen may be surrounded ; so that 
the arrival of supplies may be prevented, and the 
retreat of the defending army in danger of being inter- 
cepted. 

196. Extensive lines of intrenchment, to cover the 
frontiers of a state, had at one time great reputation. 
They afterwards fell into discredit. If liable to be 
penetrated anywhere by the enemy, they are useless. 
If they consist of detached forts, requiring not more for 
their garrisons than 300 or 400 men, with five pieces of 
artillery per league, in their extent ; if the intervals be- 
tween the works are strengthened by abattis or inunda- 
tions ; if the extremities are protected by strong works, 
or by the natural obstacles of the ground ; and if there 
are interior intrenchments, or strong reserves of troop, 
placed where they may be readily brought up to resist 
an attack at any point which is menaced — such lines 
cannot but be of great advantage to an army acting on 
the defensive. 

197. Belgium has long been covered with fortified 
places, which, since the termination of the war in 1815, 
have been strengthened by all the resources of art 
under the direction of British and Prussian engineers ; 
so that the whole country may be said to form one vast 
intrenched camp : the ground between the several for- 
tresses being so commanded by them, that an army, 
numerous enough to attempt an invasion, could not 
move on it, without having its communications inter- 
cepted at every moment. These fortresses are particu- 
larly numerous in the southern part of the country; 
which led Napoleon I. to say that, whoever occupied 
the line of the Meuse would be master of Belgium. 

Yet, it is now almost decided to dismantle all the 
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frontier fortresses of Belgium, on the ground that the 
army of that country is too weak to defend them ; and, 
in the event of an invasion, would be obliged to fall 
back upon some strong fortress, where it might receive 
protection. The fortifications of Ath, Ypres, Menin, 
and Philippeville have already been razed, and those 
of other places are likely to follow. As a retreating 
army naturally falls back upon the capital of its nation, 
it was at first proposed by a Belgian officer, M. Yande- 
velde, to make Brussels a strong place of arms; but 
that city being surrounded by heights which command 
it on all sides, it would be necessary to occupy them 
with forts, and the forts would require for their defence 
a vast amount of troops : therefore the idea has been 
abandoned, and Antwerp has been proposed in its stead. 
198. This town is about 90 miles from the French 
frontier ; and a Belgian army, unable to keep the field, 
might be there concentrated, on either side of the Scheldt, 
where it could receive succours from the sea or through 
Holland or Germany. On the west, it is defended by the 
Scheldt and the polders Zwyndrecht, and on the north 
and east by inundations ; so that there remains only an 
extent of five or six miles, on the south, to be defended. 
In contemplation of the Belgian army being compelled 
to retire before an invading force towards Antwerp, it 
is proposed to remodel the fortifications of that city, 
including the suburbs of Berghem and Borgerhout, 
and two open spaces, on either of which an army may 
be encamped; thus rendering the place a strongly 
intrenched position, in which the whole military force 
of the nation may make its final stand till succours can 
arrive by sea or land, or till political reasons shall 
induce the invaders to retire from the country. In a 
plan proposed by Captain Brialmont, well known for 
his interesting and accurate 'Life of the Duke of 
Wellington,' the town and suburbs are to be enclosed 
within a continuous enceinte, whose general figure 
approximates to that of a segment greater than a semi- 
circle, a part of the Scheldt, on the northern side, 
forming the chord of the arc. This enceinte is to be 
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protected westward by seven detached forts, each at 
the distance of about 1600 yards beyond it, and termi- 
nated, on opposite sides of that river, by two strong 
forts, one of which is the old citadel, which was 
besieged by the French after the separation of Belgium 
from Holland in 1830. 

The question lately agitated in the councils of the 
nation was, in what manner the fortifications should be 
traced. One proposition was that the whole of the 
enceinte, and also the detached forts, should be formed 
on the bastion system, similarly to the enceinte and 
forts about Paris ; but that of Captain Brialmont is to 
form the enceinte on the principles of the polygonal 
fortification; the ditches being defended by artillery 
in casemated caponnieres, and these being covered by 
ravelins in the form of segments equal to, or greater 
than, semicircles. This engineer proposes also that 
the detached forts shall be of an elliptical form, with 
the longer axes parallel to the nearest fronts of the 
enceinte; their ditches being defended by projecting 
caponnieres, similar to those described in the account of 
Mr. Fergusson's system. — (Art. 157.) 

It is debated whether the ditches of the place shall 
be dry or wet; and, if dry, whether they shall be 
reveted with masonry or not. If a wet ditch is resolved 
on, the water, it is said, could not in some parts be kept 
deep enough without constructing batardeaux, and 
these would be liable to be destroyed by the enemy. 
It is, also, desired to avoid the expense of revetments, 
should the ditches be dry ; and an appeal is made to 
the experience of Sevastopol, which seems to prove that 
neither a wet ditch, nor a revetment in a dry ditch, is 
indispensable. 

199. The question of fortifying Antwerp was for a 
time adjourned, but it has been lately resumed. It 
was urged that shot and shells from the artillery of the 
present day will be able to reach the centre of the town ; 
and thus, the great extent given to its fortifications will 
be no security for it against a bombardment : it is 
added, that iron-plated steam gxmboats might pass the 



186 INTRENCHED CAMPS. L^abt HI. 

forts on the Scheldt, and destroy the town in spite of 
all the fortifications. The like objections may be made 
to a proposal for fortifying the capital of any country : 
the necessity which a state is under of preserving the 
lives of several hundred thousands of citizens, men, 
women, and children, and the vast amount of property 
in a capital, would compel the authorities to make terms 
with the invaders before these have arrived at the 
environs, within the range of artillery. It is evident 
now, as was long since shown by Rogniat and other 
French engineers, that fortifications must be employed 
only for the defence of purely military positions; in 
which, without being embarrassed by civil occupants, 
an army, unable to keep the field, may obtain protection 
and wait for reinforcements. 

200. Another circumstance has, no doubt, contributed 
to the postponement of any decision on the part of the 
Belgian government, on the subject of making Antwerp 
a place of great military strength : — a process of Nature 
is now going on, which threatens, in no long time, to 
diminish its importance as a commercial city ; and this 
cannot but afifect the question, whether or not it is 
the most fitting place in the country for an intrenched 
camp. 

During the time of the French Republic, and subse- 
quently, in 1830, surveys of the Scheldt were made, 
from which it has been ascertained that great changes 
have taken place in the soundings, and that the sand- 
banks have increased in height. This circumstance has 
been notified several times to the Belgian government ; 
and, in 1856, a commission was appointed to examine 
the river and report upon its condition. The report 
states, that the depth of water has considerably di- 
minished, and that the river has long had a tendency 
to divide itself into two branches. In places, where the 
breadth of the river exceeds 600 yards at low-water, 
the bed rises in the middle, and the depth near the 
shores, which are wearing away, is increased. All the 
deeps contain, however, at present, water enough, except 
that between Fort Frederick and the isle of Saftingen, 
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where the river cannot he navigated with certainty except 
at high water, when the depth is from 20 to 22 feet. 
Immediately to the west of Fort Bath, in South Beve- 
land, there is also a rising of the bed, where there is 
now only a depth of 19 feet, when, in 1830, the sound- 
ings indicated much more. Before the town of Antwerp, 
where, formerly, many ships of the line could ride at 
anchor, there are now only three places where ships 
drawing 22 or 24 feet water can swing on their anchors ; 
and at low-water even this can be done only with many 
precautions, and with kedge-anchors and warps. In 
fact, there is no place between Antwerp and Yinkem^re 
where large ships can ride at anchor in safety ; and the 
part of the river above Antwerp experiences changes 
still more detrimental to navigation. 

M. von Alsten, also a Belgian officer, has proposed 
the city of Termonde, instead of Antwerp, as the most 
convenient site for the formation of a great military 
work. 

Though the fortification of Antwerp has been for the 
present postponed, political reasons may soon render it 
necessary for the Belgian government to return to the 
subject, for the purpose of putting the country in a con- 
dition to make a prolonged resistance, in the event of 
being invaded. The best interests of all the states in 
the north of Europe, including Great Britain, are 
involved in the independence of both Belgium and 
Holland. Should those countries be again united to 
France, the resources of that empire might be employed 
to remove the obstructions at the mouth of the Scheldt ; 
and Europe might again behold the plans of the first 
Napoleon carried into effect by the reconstruction of 
the docks at Antwerp, and the formation there of a 
northern Cherbourg for the French warlike navy : a 
circumstance which would compel Great Britain to 
keep, as she formerly kept, a powerful fleet in the 
North Sea, as well as in the English Channel. 

201. From the tone assumed of late by some of the 
French papers, we are led to imagine that the present 
Emperor, Louis Napoleon, has taken umbrage at the 
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intention of the Belgian government to form an in- 
trenched camp at Antwerp, conceiving, we presume, 
that the measure implies an apprehension that the 
Emperor has designs against the independence of his 
neighhour — such apprehension indicating an unworthy 
distrust of his sincerity. In the papers alluded to, it is 
alleged, and the allegation is adopted by the editor of 
the * Nord,* a Eusso-Belgian paper, that such a project 
is conceived in violation of the articles agreed to at 
the Congress of Vienna, in 1815, particularly Art, 15, 
in which it is stipulated that the works constructed in 
Belgium, under the orders of the first Napoleon, shall 
be demolished ; as well as of the articles agreed upon 
in the Conference of London, in 1831, on the subject 
of the separation of Belgium from Holland, in which 
it is decided that Antwerp shall become an open 
commercial city.* 

The author demurs to the opinion that the Belgians 
have not a right to form strong military positions in 
their own country — such a measure being purely de- 
fensive ; and no reasonable person can imagine them to 
be designed with any other view. The stipulation 
made at the time that the Congress of Vienna was 
held, that the fortifications of Belgium should be de- 
molished, was directed against French aggression, because 
it was felt that these might become as many strongholds 
which France might occupy, and by which she might 
keep the country in subjection. But Belgium is now 
an independent kingdom, and has as much right as any 
other state to secure itself against foreign invasion, from 
whatever quarter the invasion may come. 

We do not pretend to assign the reasons for the 
dissatisfaction attributed to the French Emperor, on 



• It is well known to have been, at one time, the intention of Napoleon I. 
to enlarge and strengthen the five fronts of fortification on the north side of 
Antwerp ; and, after the expedition to Walcheren, to form an intrenched 
camp about the city, nearly in the same place as that which was proposed 
to the Belgian government in 1848 ; this intention being confessedly with 
the view of rendering Antwerp, as that emperor expressed it, * un pistdet 
chargS $ur le cceur de I * Angleterre,* 
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account of tb^ fortifications contemplated by the Belgian 
government, and we have full confidence in that 
monarch's expressed desire that the peace of Europe 
should be undisturbed ; but we venture to assert that if 
any one of the enemies of Louis Napoleon were disposed 
to impute to him sinister designs on Belgium and 
Holland by the opposition which the French journals 
make to the proposed extension of the fortifications of 
Antwerp, he might, from this opposition itself, derive 
strong grounds for suspecting that, in the event of a 
war breaking out, attempts might be made to extend 
the frontiers of France as far as the Rhine. 

The Belgian government and legislature will not, 
apparently, be deterred by foreign influence, or con- 
ditions established in by-gone times, from adopting 
whatever measures of defence may appear to them 
best calculated to provide effectually for the safety of 
their country ; and we find that on the 6th of Sep- 
tember last, the senate of Brussels adopted the first 
article of a Bill for carrying on the fortifications of 
Antwerp by a majority of 18 (34 votes against 16) ; 
and no doubt His Majesty the King of the Belgians 
would be most effectually supported, should he proceed 
at once to carry into effect, with as little delay as 
possible, the only project by which the national troops 
and the aid of his allies can be rendered available for 
securing the independence of the state. 
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PART IV. 

A TRACT ON THE NAVAL, THE LITTORAL, AND THE 
INTERNAL DEFENCE OF ENGLAND. 

202. Having fully examined the defensive works which 
have heen constructed hy the principal continental 
states of Europe, since the termination of the great 
war in 1815, which examination may have some im- 
portant hearing upon the question of the defensive 
works requisite for the security of this country, the 
author is desirous of entering upon a description of 
that mixed system of defence, which he would venture 
to oflfer as a practical measure for the security of an 
insular, maritime, and military power, like that of 
Great Britain. The proposed measure will consist in 
a comprehensive organization of all the resources which 
constitute our national strength, in such a manner as 
may admit, hereafter, of a prompt reduction of our 
establishments to their just amount in a state of peace ; 
that thus the finances of the country may not be over- 
burthened, through the necessity of keeping up ex- 
tensive works, which could neither be maintained nor 
demolished but at an enormous expense. The author 
trusts that he shall be able to show how this may be 
done, consistently with the preservation of our warlike 
arsenals in states of perfect security, and how the 
country may be enabled effectually to prevent an 
invasion, or defend itself against the consequences, 
should such an event take place. 

203. When the navies of Europe had been swept 
from the face of the ocean by the gallant achievements 
of the sailing navy of Great Britain, and her supremacy 
at sea had been firmly established in every region of 
the earth. Napoleon I. affected to imagine that, favoured 
by tempests which might scatter our fleets, or by supe- 
rior strategy, he might obtain a temporary superiority 
in the British Channel, which would render it possible 
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for him to make a descent on onr shores. This was 
considered rather as a menace than a probability, and, 
accordingly, it was little regarded by the people of this 
country: the battle of Trafalgar seemed to put an 
end to every chance of success, and the idea of an inva- 
sion ceased to be entertained. 

204. Vast changes have taken place in the maritime 
affairs of all the nations of Europe since the termination 
of that war ; and the introduction of steam, as a pro- 
pelling power for ships of war, will necessarily modify — 
and, to a great extent, overturn — ^the still existing tactics 
of war on the ocean. And, though we may entertain a 
strong opinion that the maritime strength of Great 
Britain will rather be increased than diminished by the 
use of steam for the propulsion of our ships of war ; yet 
it would not be prudent to assume a certainty of success 
in a new, and, as yet, untried, mode of naval warfare 
for the protection of the country, with as much con- 
fidence as in times past, when, in then existing cir- 
cumstances. Great Britain proved herself invincible at 
sea. 

Amongst the changes which steam-propulsion for 
ships of war will introduce in naval operations, may 
be included the abandonment of the blockade system. 
For a steam fleet superior in strength to the fleet 
blockaded — if well supplied with Armstrong's incom- 
parable guns, and other descriptions of rifle cannon, 
and with abundance of mortars for firing at high ele- 
vations — will be able to destroy from afar the fleet, or 
the arsenal in which the ships are crowded, and pro- 
bably both, at the same time. Thus, it will not be 
necessary to keep a steam fleet before an enemy's port 
during long intervals of time, as was the case formerly 
with our blockading fleets of sailing ships ; which were, 
often in vain, — from the enemy remaining close in port, 
— kept knocking about in all weathers on the sea, with 
great danger to the ships, and at enormous expense to 
the nation. 

205. On contemplating the steps by which England 
and France made the great transition from a sailing 
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to a steam navy, it will be seen that our country took 
the lead. England worked out the new problem, ex- 
perimentally, during many years, and at vast cost; 
while France, profiting by our labours, at once put in 
practice the results of our researches. English artists 
discovered that the screw was the fittest instrument for 
the propulsion of steam ships of war ; and the screw, 
the French immediately adopted. France, having few 
sailing ships of war, began immediately, with great 
industry, to construct new ships of the line with 
screw-propellers ; and furnished them with engines of 
great power. On the other hand, England, having a 
vast number of sailing ships of every class, endeavoured 
to turn them to account by converting them into 
steamers ; and it was not till after much delay and ex- 
pense had been incurred, that we succeeded in forming 
a steam fleet, by the construction of new ships, on the 
most approved principles. 

206. The efibrts of France have been particularly 
directed, during the last ten years, to the re-attainment 
of that rank which she formerly held among the naval 

Sowers of Europe ; and the steam fleet of France has, 
uring the whole of that period, been in a state of pro- 
gressive augmentation : the government of that country 
having steadily acted upon the recommendations pro- 
pounded in the * EnquMe Parlementaire ' (1849), and 
jt is now equal, if not superior, to that of Great Britain. 
The author having procured a copy of that document 
in 1853, deemed it his duty to submit to Her Majesty's 
Government copious notes and extracts from the pro- 
ceedings of that commission, showing the vast sums 
voted, and proposed to be employed during the ten 
years which were to follow. The author, also, pointed 
out the spirit of rivalry, if not of hostility, both implied 
and expressed in that official document. These * Notes ' 
were printed confidentially, in 1853, at the private 
press of the Foreign Office ; * and he must observe, that 



• This is the document referred to by Mr. Cobden, in his speech of the 29th 
July, 1859 ; but he gave it a colour very different from that which it clearly 
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we ought to have begun, as unostentatiously as the 
French began, to take countervailing measures, in order 
to maintain the numerical superiority of the British 
steam fleet, instead of deferring the step, as it was de- 
ferred, during several years. By this postponement, 
the progress made by the French becoming generally 
known to the public, the country is thrown into con- 
sternation by the announcement that there must be 
made immediate and extensive additions to the British 
navy, in order to make up for the time which has been 
lost. 

207. The changes which political events have pro- 
duced in the maritime affairs of all the nations of 
Europe, and the great improvements which have been 
made in naval constructions and armaments, and par- 
ticularly the introduction of steam as a motive power, 
since the termination of the wars arising from the great 
French Revolution, are matters with which it behoves the 
statesmen of this country to be thoroughly acquainted. 
One great naval power in Europe has disappeared as 
such, and another has sprung up in the New World. 
The steam fleet of France is in a state of progressive 
augmentation, the Government of that country having 
acted upon the decision of its * Commission d'Enqu^t^,' 
of 1849,* and it has now attained a very formidable 
degree of strength. The division of the Russian fleet 
now in the Baltic, amounting to about 40 sail of the 
line, will speedily become a steam fleet ; and the navies 
of the minor powers, Denmark, Sweden, and Holland, 
under the able administrations of those countries, are 
in a very efficient state. In short, the navies of Europe 
and of America have so increased in the number and 
strength of the ships, and their personnel — in all that 
relates to the science and practice of war, that, in a 
future contest, the sea will become the theatre of 



shows. The confidential character of that document having thus "been violated, 
it may, very properly, be cited by the author. 

* See the * Enqu6te Parlementaire, sur la Situation et POrganisation des 
Services de la Marine Militaire, ordonn^e par la Loi du 31 Octobre, 1849. 
Paris, Imprimerie Nationale, 1851. 

O 
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events, more important and decisive than have ever 
yet been witnessed. 

208. It has been said that the efforts of our nearest 
continental neighbours have been particularly directed 
during the last nine years to the re-attainment of that rank 
and consideration which their nation formerly held among 
the naval powers of the world ; and, admitting this to be 
a just and laudable policy for France to pursue, Great 
Britain should, at the same time, keep steadily in view 
the measures now being carried out in that country, 
conformablv to the recommendation of the Commission 
of Inquiry just referred to ; and must take corresponding 
measures to increase in due proportion the power, 
efficiency, and numerical strength of her naval forces, 
in order to maintain her present position. Thus, the 
naval arsenals of two great nations in alliance with 
each other, one of them impelled by a necessity of the 
first and highest order — that of providing effectually 
for its own security, — are resounding with the din of 
warlike preparations ; while both nations might be par- 
ticipating in the financial advantages and social benefits 
of a sound, substantial, and lasting peace. 

Viewing France as that which she really is, a great 
power, whose safety depends upon her military forces, 
we have no right to cavil at any measures which the 
Government of that country may adopt for its own 
security against its powerful continental neighbours. 
Her military preponderance is as essential to her safety 
as the maritime preponderance of Great Britain (an 
insular and colonial power) is indispensable to hers. 
Neither should be jealous nor distrustful of the other, 
in any legitimate use which either may make of the 
powers with which nature has endowed them, respec- 
tively, for providing effectually for their own safety. 

209. Preponderating naval power not being essential 
to the security of France, the effort to acquire it can 
only be considered as a hostile measure towards Great 
Britain — to which naval supremacy is indispensable, and 
must be maintained at any cost. 

The author makes these observations in no unfriendly 
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spirit : he takes the facts and circumstances which 
prove that the French are actuated by sentiments 
inimical to our naval superiority, as he finds them re- 
corded in official documents ; and he uses them merely 
in proof of the necessity which Great Britain is under, 
as an insular and colonial empire, of maintaining her 
position by keeping up a navy which will protect her, 
not merely against any one maritime power, but 
against any coalition to which political circumstances 
may give rise. 

Whilst the naval power of France, in the event of a 
war, will be chiefly collected in the two seas, on the 
shores of which her great arsenals are established, the 
navy of England must be dispersed over the whole 
world, with strength sufficient in every region to pro- 
tect her numerous colonies and widely extended com- 
merce ; and, at the same time, have dominant power 
in the waters which surround the British islands. For 
both of these great objects she cannot provide, with a 
navy of its present strength, 

210. Sirlcerely disposed to maintain, in his humble 
sphere, the friendly relations which happily subsist be- 
tween the governments of Great Britain and France, 
the author cannot but approve of the policy by which 
France is actuated, in so re-organising her maritime 
resources as to enable her to regain that position which 
she formerly held as one of the great naval powers of 
Europe. The Commission of Inquiry, in its sitting of 
the 3rd February, 1851, decided, that the number of 
ships of the line, which, by the Ordonnance of 1846, 
was limited to forty, should be increased to forty-five ; 
and that each ship should be provided with steam 
power. This was the number adopted ; but it appears, 
from the discussion which took place on the occasion, 
that the proposition of M. Charner — one of the mem- 
bers of the Commission — to increase the number to fifty 
ships of the line, was rather postponed than rejected. 
It was recommended to have the greatest number pos- 
sible of ships of the line finished, afloat, and ready 
armed, whenever they might be required. The reason 

o2 
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for adopting the smaller number was, that forty-five 
ships would oe finished in less time ; and thus the funds 
voted would be economised, and the country be better 
prepared, in the event of war soon breaking out. The 
number of ships actually finished is forty-seven ; and 
there is little doubt it will soon amount to fifty, as pro- 
posed by M. Chamer. 

211. In the sittings of the 12th February, and the 
10th March, 1851, it was resolved that the number of 
steam-frigates, a grande intesse, should be twenty ; of 
frigates, moved by sail and steam, also twenty ; at the 
same sitting it was decided that the number of cor- 
vettes should be fixed at fifty, and that there should be 
eighty avisos. It was also decided that the construc- 
tion of the twenty swift steam-frigates, and the fifty 
corvettes, should be completed gradually within the 
next ten years : at the same time, it was determined 
that all sailing transports should be suppressed ; and 
that, instead of them, there should be twenty steamers 
to serve as transports.* The line-of-battle steamers are 
recommended to be built on the model of the * Napo- 
leon,' formerly the * Vingt-quatre Fevrier :' the engines 
of this ship, though rated at 960 horse power, can be 
worked up to 1500 horse power, and the ship is 
capable of stowing coal for ten days, when steaming at 
full speed. It was subsequently resolved that the 
"Equipages de ligne" (ships' crews), and the "Me- 
caniciens," or engine-men, should continue to be kept 
up by means of the maritime conscription ; that fourteen 
ships of the line, then afloat, should undergo the altera- 
tions necessary to convert them into steam-ships ; that 
the number should be made up to thirty from the ships 
then on the stocks, and that twenty of them should be 
completed within ten years. 

The decisions of French Commissioners, on subjects 
referred to them, are not subject to change with a 



• The transport 'Calvados,' which was lately launched at L'Orient — the 
first of twenty vessels of the same class — is said to have accommodation for 
2500 men, 150 horses, and 1200 tons of stores. 
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change of government, as with ns : thev are, on the 
contrary, immutable, and are perse veringly acted upon 
till they are effectually carried out. It is well known, 
that the idea of constructing a great harbour at Cher- 
bourg originated with Louis XIV., though the work 
was commenced only in the reign of Louis XVL; and 
in the last year, 1858, we saw the completion of 
that vast work, which, in the language of the President 
of the Commission appointed in 1849, *'is to contain 
the fleets which are to defend the French coasts, and 
attack the English in their own country." • 

In the decision respecting the establishment of ships' 
crews for manning the forty-five ships of the line de- 
creed by the Ordonnance of 1846, it was regulated that 
an adequate increase should be made in the nimaber of 
companies, each of which was appointed to consist of 
sixty seamen of the first, second, and third classes, with 
twenty seamen apprentices ; also, that the establish- 
ment of seamen-gunners should be on so large a scale, 
that there might be one well-trained gunner to every 
gun in the ships to which they should be drafted. 

212. Manning the British navy was, in former times, 
so promptly accomplished by compulsory service, that 
often the dangers which menaced the country by sea 
were arrested by a consciousness, on the part of the 
enemy, that our fleets were fiilly prepared to oppose 
any attempt at aggression.^ But now that we have 



* In a speech delivered at a sitting of the Commission of Inquiry before 
referred to, Jan. 27th, 1851 (*Enqu§te Parlementaire,' torn, i., p. 149), 
M. Daru, after observing that, in the expedition to Rome, the whole French 
army was embarked and conveyed in ten days from Toulon to Civita Vecchia, 
infers that 24 steam frigates, 24 transports, 3 corvettes, and 3 avisos, concen- 
trated at Dunkirk, Cherbourg, or Brest, would suffice to disembark 30,000 
men and 3000 horses on any part of Great Britain or Ireland. 

** As an instance of the kind of menace which was held out by influential 
persons in France against this country, we give the following quotation from 
the speech of M. Granier de Cassagnac, and published in the * Constitutionnel,* 
August, 1859: — 

** Before the Revolution, soldiers in France were raised as soldiers and sailors 
still are in England. Sub-officers, crowned with laurel, traversed Paris, mounted 
on carriages preceded by fifes and drums, and followed by carts laden with 
hams, fowls, and wine. At every publichouse a halt was made, and recruits 
were enrolled, who were seduced much less by the prospect of glory than by 
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renounced the practice of compulsory service, and 
depend upon voluntary enlistment for the supply of 
seamen to man our ships of war, whilst the French 
have greatly extended and organized their system of 
compulsory service to man promptly their fleet, the 
case is materially altered. Far from being able to 
deter aggression, we invite it. The commencement 
of a naval war will always be a period of comparative 
weakness for us, whatever be the abundance of the 
material for arming the ships, if the men who are to 
serve in them are not immediately forthcoming at 
the time of need. But this being so, there can be no 
security for England should she reduce her naval and 
military forces to a peace establishment in the same 

Sroportion as the forces of her neighbours may be re- 
uced. That made by France would consist in the 
licenciement of the men, said to be reduced, to return 
to their respective foyers^ all of whom, whose period 
of service had not expired, would be subject to be called 
back at any moment, with as many more fresh men as 
might be required. The reduction of the forces of Great 
Britain would be a h(mA fide discharge of her soldiers, 
a paying oflf of ships, and a dispersion of their crews ; 
to restore which to a war establishment could only 
be done by the slow processes of enlisting and drilling 
raw recruits, and of raising seamen by voluntary 
engagement : while the men thus obtained would more- 
over be totally unskilled in the exercises of war. 

In times gone by, when the naval superiority of 
England was firmly established, and her fleets could 
at any moment be powerfully manned, the peace 



good cheer. The Revolution of 1789 created oiir present army. Civil and poli- 
tical equality has imparted to the soldier dignity, emulation, and love of glory ; 
the organization of the Consulate, and of the Empire, has raised the army to 
its highest power, hy giving it, with discipline, the useful employment of all 
its strength. At the present day there exists not in the world an army at once 
better provided, better a<iministered, better fed, better kept, better instructed, 
or braver than ouris ; and, when once there shall have been completed the 
service of marine transports, which will permit the unexpected throwing of a 
co^ys cTarmee on a point of the enemy's shore, the enemies of France— or those 
who are jealous of her — will have to think twice before provoking her." 
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establishment of her navy for home service, in par- 
ticular, was very much reduced; whilst her standing 
army was maintained in great strength, notwith- 
standing the constitutional scruples and financial 
objections to provide for a large military force: but 
in these days, this principle of reduction should, for 
the reasons stated above, be reversed. We should 
keep up, without reference to what any other nation 
may do, a large standing active, navy, fully manned 
with well-trained gunners and seamen, with reserves 
to boot ; and then we might concede to constitutional 
scruples, and the objections of the economists, the 
folly of keeping up likewise a large standing army : 
provided always, that the militia force is complete on 
paper, ready to be called out ; and that all our 
scientific corps and appurtenances — which, like the 
fleet, require well-skilled men — are well kept up, and 
we might cany the savings to the account of the navy 
estimates. No constitutional or financial objections 
would, we presume, be made to such a measure. 

213. France, on her side, cannot reasonably com- 
plain of anything that may be said or done in this 
country to provide for its safety by an adequate 
augmentation of its fleet. The passages we have 
quoted from the proceedings of the French Parlia- 
mentary Committee, show that France has taken the 
initiative in augmenting its naval force. Not only 
has the French steam fleet become numerically equal 
or superior to ours, but, through the alliance with 
this coimtry, it has had vast opportunities of im- 
proving itself in warlike practice ; particularly of 
the kind which is the subject of this chapter — 
the forced descent on an enemy's coast. Our suc- 
cessful landing at Aboukir Bay on the 8th of August, 
1801, and the more recent landing of the allies 
in the Crimea in 1854, prove suflSciently that 
a disembarkation might, if not resolutely opposed, 
be effected by force — provided the invaders have 
even a temporary superiority on the ocean. In 
the late invasion of Italy, France, by our neutrality. 



200 THE NAVAL, LITTORAL, AND [Part IV. 

has held the trident as well as the sword, and 
has been enabled to combine naval and military 
operations with as much facility as if the Mediterra- 
nean were indeed a French lake.* Neutrality being 
our policy, we have no ground for complaint ; and 
the circumstance is mentioned only as illustrative of 
the power which a nation acquires by having the 
command of the sea. 

214. It follows, from what has been said, that it is 
in the highest degree obligatory on the Government of 
this country to prevent the British Channel from being 
crossed by a hostile fleet : all the resources of G-reat 
Britain, personal and material, should be devoted to 
this object, as the only eflfectual means of preventing 
her from experiencing the miseries attending a success- 
ful invasion. G-reat advances have been made towards 
the attainment of this important object by Sir John 
Pakington, the late First Lord of the Admiralty ; and, 
if the steps taken by that minister be followed up with 
energy, an attempted invasion may be averted, and the 
highest duty of the Government will be accomplished. 

215. The expense of constructing a steam navy, ad- 

• Detailed instructions, for the very difficult operations of embarking and 
disembarking troops, were drawn up to regulate the embarkation, at Boulogne 
and other ports, of the army for the invasion of England, and for the debarkation 
of that army on some part of the English coast, and were published for the first 
time in 1809, in a * Traits sur le Service de FEtat-Major G^n^ral des Armies, 
par M. le G^ndral Grimoard ' — a work which should be in the possession of 
every staff officer, and be made a class-book in our Staff-college. The reader of 
the eighth chapter of that book will find, in the detailed instructions therein 
given, sufficient to account for the order and regularity with which all stores 
and equipments for the French army were arranged and easily got at ; whilst 
evils the most serious were experienced by our troops in the Crimea, from the 
disorderly manner in which stores of every description were thrown, without 
classification, and, it is said, without invoice, into the British transports. 

General and staff officers, who may be employed with troops prepared to 
oppose a landing, will do well to consult this important work : more particu- 
larly the parts which relate to a debarkation in presence of an enemy, and the 
modes by which a lodgment may be established. For this, chevaux-de-frise 
should be placed on first landing, to defend the troops against cavalry, whilst 
pioneers should be pushed forward to throw up slender defences in their front, 
some of the pioneers being provided with petards to force entrances into any 
adjacent buildings of masonry, which should serve as military posts to cover 
the formations of the invading troops, (a striking specimen this of the stern 
realities of war, and of what the British householders may expect, if, 
unhappily, the invaders should make good a landing on the shores of this 
country). 
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^uate to preTent the invasion of England by domi- 
nant fleets; m the British Channel is as nothing whei^ 
compared with the enormow destruction of property 
and Kfe, and the other d^lorable evils which iwst 
attend the presence of an enemy npo;Et our soil. The 
author would, therejfore, urge the Goveiiynent to buil4 
forthwith as many more ships a^ can be required for 
that ^eat purpose ; also to provide in time plentiful 
supphes of certified seamen-gunners and ordinary gun- 
ners : it must not doubt that able seamen of the best 
description may be obtained in time of need ; provided 
the service is rendered as attractive as possible, apd 
nothing retained in it that may be repulsive to the feel- 
ings of good men. For this, corporal punishment should 
be abolished, exoeptincf when awarded by the sent^nc^ 
of a courfc-mUal, the proceedings and finding of which 
should be approved, and the sentence be carried into 
effect, by order of the captain of the ship, or of the 
officer commanding the squadron, or fleet, to which 
that ship belongs ; thus assimilating the naval to the 
miUtary martial law in that respect-a concession which 
the author ventures to urge as a measure of the very 
highest degree of importance and expediency. - * 

Throughout the great war which terminated in 1816 
England exercised, as in all foimer wars, her right to 
make prize of neutral ships conveying goods of every 
description, the produce or manufacture of an enemy's 
oountry; and the war with the United States of 
America, which broke out in 1812, arose from the 
government of that country denying that Great Briton 
!ad the right to detain ite ships, Ihich were then the 
carriers of the trade of France : both those powers 
contending that neutral flags covered the cargoes con- 
sisting of the goods of belligerent nations which were 
not contraband of war. (xreat Britain, however, ^- 
hered to the established principle of international law, 
and thus British seamen obtained a large amount of 
prize-money. 

During the late Russian war (1854), England con- 
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ceded this right in favour of goods, not being contra- 
band of v^ar, the produce of the enemy's country ; and, 
in consequence of this concession, while the British 
fleets blockaded the Russian ports in the Baltic, Prussian 
traders were actively engaged in conveying Russian 
prbduce overland to tne ports of Memel and Konigsberg, 
irom whence they were exported in Prussian vessels to 
the places of destination : such produce, not being con- 
traband of war, could not, by the terms of the concession, 
be captured by the British cruisers. Should the like 
concession be made in any future war, British seamen 
would fail to obtain the prize-money which might 
siccrue to them from the capture of neutral vessels 
engaged in such a carrying trade, while the injury 
T^hich a maritime nation in war might inflict on its 
opponent would be diminished, and the duration of 
hostilities prolonged. 
• With respect to the question of manning the British 
navy, it must be observed .that if the prospect of obtaining 
prize-money from the captures of neutral vessels con- 
veying any kind of produce or manufacture to an 
enemjr's port be abandoned, in the war for which pre- 
parations are being made, the great pecuniary induce- 
ment to seamen to enter the naval service of the 
country would be wanting. 

No one who has not lived, as the author has, 
through the stormy times of the great war, from 1792 
to 1815, will be able to conceive how noble was the 
patriotism, and how indomitable the spirit, of the 
British people throughoat that great struggle. There 
was then, as there wfil ever be, party spirit and some 
inl^mal discontejrt; but, in the main, no wavering or 
defipondencv appeared throughout all the vicissitudies of 
the war : the rebellion in Ireland, the failure of some 
of bur foreign expeditions, the rupture of the many 
coalitions which we formed with continental powers, the 
military dominion of Napoleon over the greater part of 
Europe, which left us to fight him single-handed through 
Spain, did not make England quail. Even in the mutiny 
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of the navy, in 1797, the seamen were not traitors to 
their country ; and Admiral Duncan fought the battle 
of Camperdown with ships' crews deeply tainted with 
the mutinous spirit which discontent had produced. 
Ships provided by the Government, including some of the 
larger vessels of the East India Company, were actually 
fitted out and manned by volunteer seamen, in order to 
reduce by force those ships from which the mutineers 
had expelled their officers. Even the crews of the 
fleet at Spithead, when the mutiny was at its height, 
declared that if the French fleet should put to sea 
they would fight it as loyal subjects of their king and 
country. 

216. In proof that the most strenuous exertions 
should be made to prevent the enemy from effecting 
a landing on our coast, the author may perhaps be 
allowed to repeat here the well known fact, that Caesar, 
in his first invasion of Britain, about 55 years b. c, 
being courageously opposed by the natives, was nearly 
prevented from enecting the landing : whereas, in the 
following year, meeting with no opposition, he en- 
camped his army on the shore, and, advancing from 
thence into the country, he engaged and defeated the 
Britons ; and the island remained a Roman province 
during 400 years.* 

* The galleys of Caesar approached the British coast near Hythe, with a 
rising tide and a wind blowing from the east ; when the Romans beheld the 
shore occupied in force by the natives, who so annoyed them by showers of 
javelins, that they dared not venture to land. Caesar, perceiving this, ordered 
up some of his triremes to protect the debarkation by stones and arrows, 
discharged from slings and cross-bows. The contest was, however, long 
doubtful ; but at length the soldiers — following the standard-bearer of 
the renowned tenth legion, who was the first to throw himself into the 
water — got a footing on the shore. 

At the second invasion, in the following year, Caesar arrived on the same 

part of the coast, with a much greater force, and effected a landing without 

> opposition ; the army of the Britons having retired from the coast, doubtful 

of its power to oppose the landing of so large an army as 800 or 1000 galleys 

were supposed to convey to their shores. 

Caesar having landed, established his camp, probably on the high ground 
about Limne. This he fortified, and advanced immediately towards the army 
of the Britons ; whom he found in position in Challock Wood, on the north side 
of the Stour. 

See ' Invasion of Britain by Julius Caesar,' by Thomas Lewin, Esq. j 
pp. 45 and 86. Longmans, 1859, 
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217. If, unhappily, an adequate British fleet should 
not, at the time of a projected invasion, occupy the 
Channel, the fate of England will depend entirely upon 
the means of defence to be provided on the coast, and 
in the interior of the country. To render the former 
more formidable, it has been proposed that portions of 
the naval force shall be employed to impede a landing : 
it is recommended, for example, to use the line-of-battle 
block ships, as floating batteries, in aid of the coast 
defences. In the opinion of the author, this would be a 
great misapplication of naval means. Floating batteries 
could only engage the ships of the enemy, of equal force, 
on equal terms, — both being, as it were, batteries ajleur 
d'eau ; whereas coast batteries, having a certain com- 
mand over the sea-level, always — like the Telegraph 
and Wasp batteries at the bombardment of Sevastopol, 
on the 17th October, 1854 — engage the ships of the 
invaders with advantage. But block ships, dismantled 
of masts and rigging, might be appropriated as fixed 
batteries at moorings, or as moveable steam-ship 
batteries, to protect channels leading to our great 
seaports, such as Liverpool, &c., provided they were 
furnished, at the expense of the shipping and mer- 
cantile communities, with local volunteer gunners 
— for the instruction of whom naval officers and 
gunners would be furnished by the Admiralty. These 
ships might be manned by land-men, and thus their 
sea-going crews would become available for the ocean 
fleets. Gj-unboats might likewise be employed in shal- 
low waters, in large harbours and the channels of our 
principal ports — such as Portsmouth, Plymouth, and 
others — without detracting materially from the great 
object of manning the Channel fleet ; but gunboats, 
except in the event of the fleet having sustained an 
unsuccessful action with that of the enemy at sea, 
would be of no use in protecting open and exposed 
lines of coast. (See Art, 258). 

218. Our friends of the United States, in their * Re- 
port on National Defences,' lay down the principle, that 
all assailable points on the coast should be guarded by 
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forts and land batteries ; so as to leave all the naval 
forces of the country available for naval operations. 
" Forts," they say, " can be made impregnable against 
any naval force that can be brought against them, and 
are needed for the protection of the fleets while 
preparing for service on the ocean : the substitution of 
floating batteries for land defences would be to em- 
ploy batteries formed of perishable materials, which 
might be inefficient when sudden danger menaces ; 
their value, if in perfect order when wanted, ceases 
as soon as the occasion which called them forth no 
longer exists, and their speedy decay is certain. If we 
rely for the defence of our coast on our naval force, our 
means of protecting our foreign commerce must, by so 
much, be absorbed. To employ, therefore, our active 
navy, in whole or in part, for the defence of our coasts, 
instead of strengthening our fortifications, and con- 
structing new ones, would be to supplant impregnable 
bulwarks by perishable ones — a fixed security by a 
changeable one ; and it would be to expose ourselves 
to the chances of being suddenly left for a time with- 
out adequate defence. We should resign our sense of 
security, and our competence of safety ; we should di- 
vert our navy from its highest duty, deprive it of its 
chief honour, and its chief claim to the respect and 
confidence of the people ; and we should lose, by so much, 
the power of vindicating the national honour and our 
independence on the seas." 

219. Steam-ram ships, as proposed by Admiral Sar- 
torius, endowed with great power of speed, would un- 
doubtedly be of great use in preventing a landing. 
They should not attempt to charge line-of-battle ships ; 
but should, as they might, charge through and over- 
run, one after another, any number of comparatively 
slight transports — each having, perhaps, 1500 or 2000 
troops on board : and a considerable number of these 
very formidable monsters should be provided accord- 
ingly. But the author has great misgivings as to the 
destructive efiects which so enormous a shock as 
running butt at a large ship would produce upon the 
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ram. Exclusive of the effects that such collision might 
produce upon the ram-ship, by the fouling of its screw 
amongst the floating wreck of the vessel so run into, 
there remains one most important, and, perhaps, vital 
evil, which has not hitherto been considered. It is, 
that the vis- viva of an engine, weighing, with its ap- 
purtenances, 800 or 1000 tons — carried forward in a 
ship moving at the rate of, it is said, fourteen or fifteen 
knots per hour — being suddenly arrested by the stop- 
page 01 the ram when the collision takes place, would 
cause a shock so enormous that, in the recoil, any 
ordinary fastenings by which the engine is attached to 
the ship must be torn asunder, the whole of the in- 
ternal machinery dislocated, and, by the dispersion 
of the contents of the furnaces, the ram itself set on 
fire. 

All know the effects produced when ships in motion 
are suddenly brought to a state of rest by accidental 
collisions : persons are thrown out of their berths, and 
everything moveable is thrown forward with prodi- 
gious force. And it may be added, that, as the explosion 
of Armstrong's percussion shell is effected by the force 
with which the internal striker is thrown forward, 
when disengaged from its retaining bolt by the force 
of the impact, so would the whole internal machinery 
of the steam-ram be thrown forward, overturned, 
and scattered about, unless retained in its place by 
fastenings capable of resisting a momentum greater 
than that of the machinery, including boilers, furnaces, 
&c., at the moment of impact. 

The author would, therefore, submit that this project 
should be tried on a real service scale, by running a 
floating battery — well strengthened at the bow, and 
covered with iron — direct at the broadside of a line- 
of-battle hulk, brought down to her load-waterline by 
being sufficiently loaded. No men should be on board 
of the hulk ; and, during the charge — which should be 
made at full speed — a couple of men only should be left 
on board the ram or floating battery, in order to steer her ; 
a boat being towed astern to enable the men to leave 
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her before the impact takes place. It would be better 
thus to destroy two ships, in making the experiment, 
than to leave the project to be tried on actudi service, 
after some expensive ram-ships may have been con- 
structed ; which ships may fail to accomplish the pur- 
pose for which they have been designed. 

220. To establish fixed batteries all along the contour 
of the island of Great Britain would be a great misap- 
plication of our limited military means, if even it were 
possible. By this equalization of our strength every- 
where, our coast would be uniformly weak, and be 
nowhere strong ; and this, together with the fortification 
of many internal points requiring numerous garrisons, 
would leave a very insignificant force available for an 
army in the field, (see Art. 193). And, if we should 
carry that system so far as many writers have proposed, 
we should assuredly be beaten in a defensive war of 
posts and places, in detail. Forts and fixed batteries 
there must be, to defend and protect our principal 
commercial ports, towns, and harbours. To man those 
defences with regular artillerymen would absorb our 
artillery force so much as to disable us from properly 
providing for the defence of our Royal Dockyards, 
Arsenals, and Harbours ; and from providing gunners 
for the very large artillery force there must be with 
the army in the field. 

221. When the day of trial — by naval combat on 
the ocean, with fleets of nearly equal force — shall 
come, the issue will depend on that one of the opposing 
admirals who shall manifest superior skill in man- 
oeuvring, and on that fleet which shall be most exercised 
in the new formations and evolutions required in steam 
warfare on the ocean. The author does not pretend, 
in his recent work on that subject,* to have laid down a 
complete code of such evolutions ; but he takes the 
liberty of stating, that many high naval authorities 
have acknowledged that he has propounded in that 
work the true principles on which such a code should 



* * Naval Warfare with Steam.' 
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be formed : the same authorities have honoured his 
labours so far as to express their opinion that copies of 
the work above indicated, as well as a copy of hia 
* Naval G-unnery,' should be supphed to all ships in 
commission in the British navy, for the information 
and study of the officers — the Admiralty, as a body, 
being by no means committed to the adoption of all, or 
any, of the suggestions therein contained. 

The recommendation of a distinguished Admiral, to 
this effect, has not however been acted upon. There 
may be little in recent works worthy of the notice of 
the Admiralty ; but the author cannot help observing", 
that the French do not appear to think so. They have 
discovered in them things worthy of being tried, and, 
when found useful, they have adopted and, occasionally, 
improved upon them, giving them a French designa- 
tion ; this was the case, for example, with what they 
call the . cliarge simuUanee in gunnery (see * Naval 
Gunnery,' arts. 408 et seq., 4th edition).* 

Many of our naval officers of the old school object to 
the introduction of the echelon formation, in naval 
tactics, as impracticable ; yet a distinguished French 
Admiral, Count Bouet Villaumez, has stated in his 
able work, * BatailUs sur Terre et sur Mer^ that evolu- 
tions, not hitherto considered as naval — ^particularly 
Echelon movements and formations — will now be intro- 
duced in warfare on the ocean. Such movements are 
difficult in execution, but this objection may be at once 
obviated by making them the subject of frequent and 
sedulous practice ; both officers and men will thus be 
quite familiarized with them, and become capable of 
exercising them with all necessary facility. The 
French continually put such movements in practice 
in their squadrons oi evolution ; and, if we neglect to 

* Had a war broken out in 1840, and^a conflict between the British and 
French fleets ensued, we should have felt, perhaps most seriously, the effects 
of a practice (Jai charge simultanSe) suggested many years since by the 
author, adopted, subsequently, by the naval authorities of this country as a 
French invention, and actually considered as such till the author's claim to 
priority was pointed out, which was after it might have been put in use 
against us. 
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do the like, we shall incur the risk of being defeated 
in an action at sea, through inferior tactical skill, 
even should our fleet be equal in force to that of the 
enemy. 

222. The first alarm excited in England, on the subject 
of invasion, took place in 1795, when the Duke of York's 
army was compelled to retire from the Low Countries, 
and to return to England. In August of that year the 
author was sent to Teignmouth Castle, to take command 
of the artillery in the northern district ; and, the day 
after his arrival, he waited upon the general-oflScer 
commanding in the northern district, the late General 
Nesbit Balfour, and presented to him a state of the 
artillery detachment. It consisted of one subaltern (the 
author), two sergeants, four corporals, and thirty 1st 
and 2nd gunners ; a non-commissioned officer and three 
gunners at Sunderland ; the like number at Hartle- 
pool, and a detachment of invalid artillery at Berwick. 
The General said he had made urgent requisitions for 
a large addition to the artillery in the northern dis- 
trict, but was told that it could not be supplied. There 
were then only five battalions of artillery in the British 
service. The author proposed, thereupon, that detach- 
ments from every regiment in the district, each consist- 
ing of a subaltern and thirty privates, should be sent to 
Tynemouth Castle, there to be drilled to the service of 
two field-guns for each detachment. This was done, 
first with two, and afterwards with several detach- 
ments in succession ; so that each regiment had its two 
battalion-guns, according to the system which then 
existed. But in Tynemouth Castle, Clifford's Fort, and 
the Low light battery which commanded, by a raking 
fire, the entrance to the river Tyne, there were fifty or 
sixty heavy guns in battery, which it was utterly impos- 
sible to man, and which, apparently, had not been used 
for many years, excepting in firing salutes by the artil- 
lery detachment. How were they to be manned ? The 
author proposed to the General, that a meeting should 
be called of the merchants, ship-owners, ship-builders, 
and other members of that public-spirited community, 

p 
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in order to take into consideration the expediency of 
forming a volunteer corps of young artisans for that 
local service. This was done. About 500 youths 
enrolled themselves, were instructed by the artillery 
detachment in working the guns, in firing blank car- 
tridges, and ultimately in practice with shot at floating 
targets, in which they became expert. The author 
mentions this as a case in point, and adds an important 
suggestion — made lately by His Royal Highness the 
Prince Consort — that, in all seaport towns, the public 
spirit of which those places so fully partake, should 
be called upon to furnish such local corps of volunteer 
artillerymen. 

This, no doubt, will be repeated now. The public 
spirit of all the great commercial cities, towns, and 
communities — on the Mersey and the Clyde, on the 
Tyne and the Forth, and in the kingdom in general — 
will provide corps of volunteer gunners for manning 
the batteries which protect their several communities, 
their hearths and their homes, from the invaders. 

But roads or railways should be constructed, or those 
already formed should be improved, along the most 
accessible parts of the coast, in order to allow moveable 
coast-batteries, consisting of 18-pounders, and other 
powerful ordnance, with the attendant detachments of 
artillerymen, to be conveyed rapidly to points at which 
an enemy might attempt to land, in order to repel such 
attempt, or prevent it from being made : and the like 
measures should be adopted for the internal defence of 
the country, for which the numerous existing roads and 
railways would afford great facilities. This mode of 
defence would be far preferable to that of constructing 
permanent batteries, and forming fixed stations for 
troops ; for these might be turned by the invaders, and 
thus the services, which they might render to the 
country would be paralyzed. 

223, Here the author may mention another case, which 
may not be without interest, of which he had experience 
when invasion menaced in 1803. 

After several years of foreign service, the next 
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occasions in which the author — still an artillery 
officer — ^was concerned with the preparations making 
in England to resist invasion, were in 1802, 1803, and 
1804. 

The late General Congreve — the father of the rocket 
Congreve,* was employed, in 1803, to prepare, for field 
service, a large equipment of field-artillery, of a de- 
scription proposed by him, and of which he invested 
the author with the organization and command. It 
consisted of ordnance of a peculiar description ; and, 
although imperfect in many respects, it was of greater 
calibre than any had been theretofore used in the field, 
with the exception of the heavy 8-inch howitzer. The 
Greneral's plan was to employ 8-inch mortars, which 
might be used either at high elevations as mortars, or in 
horizontal shell-firing as howitzers. Each of these pieces 
of ordnance was mounted on the body of the new pat- 
tern ammunition waggon. (See the illustrations on 
opposite page.) The ammunition boxes being removed, 
,and the carriage unlimbered, the mortar on its bed 
was easily drawn up an inclined plane formed by 
strong planks, this plane and the bjock-trail making 
equal angles with the ground. To mount the mortar on 
the body of the waggon, the tail-block of a tackle was 
hooked to a ring fixed in the breast of the mortar-bed, 
the other block hooked to the point of the iron half-axle- 
tree upon which the ammunition waggons carried each 
a spare wheel. With this purchase, the mortar was 
drawn up the inclined plane, by hooking the traces of 
one horse to the end of the tackle-fall, and, the mortar 
being wedged and lashed in its place, the carriage was 
limbered up and ready to move. The bend in the 
tackle-fall, shown in the figure, is produced by the 
pressure of a bar laid across the fall, in order to render 
the line of draught horizontal, and prevent the collar 



• The service is indebted to General Congreve for the bloct-trail gun-carriages, 
and for the waggons in which two horses were yoked a-breast, with mounted 
drivers. Before his time, horses were yoked in teams, in single draught, with a 
shaft-horse, the driver — ^who wore a smockfrock — ^being on foot ; and both horses 
and drivers were procured by contract. 
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from choking the horse. In a short time, the gunners 
became so expert in these operations that they really 
were performed nearly as quick as limbering up a 
gun. Two gunners were mounted on the limbers of 
the mortar, and two on each ammunition cart, occasion- 
ally, when in march. 

Thus was formed a moveable mortar or howitzer- 
batteiy, of twenty 8-inch ordnance, which might be 
movea with as much facility as any field battery : and 
it may be observed here that 10-inch mortars might, 
with advantage, be substituted for the 8-inch ordnance ; 
their weight is only 12 cwt., which is less than that of 
a 9-pounder gun. 

Tne author conceives that mortars thus mounted 
would be valuable substitutes for the 8-inch howitzer, 
which had become obsolete for field-service on account 
of the block-trail carriage not admitting of the howitzer 
being fired at high elevations. The carriage above 
described restores to the 8-inch howitzer the faculty of 
being used as a mortar. 

Nine sea-service hand-grenades might be discharged 
from each mortar, with considerable effect, at short dis- 
tances, and fall within a circuit not larger than that of 
an ordinary redoubt, or within the space occupied by a 
body of troops in mass. Each mortar-carriage was drawn 
by six horses ; each mortar, and each of three ammuni- 
tion carts per mortar, by four horses ; each cart carrying 
forty 8-inch shells. Of these mortars there were 20, with 
a battery of field-guns attached, and waggons conveying 
intrenching tools, mining implements, and appliances 
for destroying bridges ; besides others conveying trough- 
bridges, and materials for crossing ditches, rivulets, or 
other impediments of moderate width. 

The instructions, drawn up by General Congreve for 
the use and management oi this large equipment, en- 
lightened the author much as to the principles on which 
a force consisting of regular troops, in combination with 
mortars or howitzers, should act, to dispute the advance 
of the enemy on the great roads, or in an open country ; 
and also, as to the uses which should be made of light 
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infantry in defending every ditch, hedge, village, or 
other locality capable of allowing a protracted resistance 
to be made. During the day, 8-inch mortars, whose 
shells range 1800 or 2000 yards, should act on the 
masses of the enemy, without interfering with the 
defending troops. When, after the fatigues of the day, 
the enemy halts in mass for the night, an 8-inch shell 
should every minute fall in his bivouac; whilst light 
infantry should swarm round him and keep up a con- 
tinual fire, driving in his advanced posts, and should 
make every possible effort to disquiet and harass his 
troops. At daylight, the enemy should be vigorously 
attacked by all the troops in position : and this resist- 
ance should be incessant, so that every inch of ground 
may be disputed. The author was taught this lesson 
by General Congreve, and he conceives that it is very 
worthy of being given in this work. 

224. By roads and railways, extending along the most 
vulnerable parts of our coast, for the convenience of 
bringing up troops, and the establishment of moveable 
batteries at any menaced point, a vast increase of 
strength is obtained. If there were a railway along the 
coasts of Kent and Sussex, the benefit would be equi- 
valent to an addition of 50,000 men to the army. Dover 
is a great fortress ; and, by the defences on the western 
heights, it may be considered as a vast intrenched camp, 
which, if not directly attacked, could send succour to 
Deal and Sandwich, and in the other direction, by 
railway, to Folkstone. There is at present no rail- 
way towards Sussex, except that through Ashford to 
Winchelsea. It is, therefore, of vast importance that the 
railway from Dover should be carried on . from the 
Upper Station at Folkestone, by a new line of rails, 
running eastward, along the face of the camp-ground 
at ShorncliflFe, tunnelling where necessary, and falling 
into the Hythe road, at the mouth of the Seabrooke 
valley ; or that a branch, from any part of the line near 
the camp at Shorncliffe, should pass by the valley of 
Saltwood to Hythe ; from thence running along the 
military road behind the canal for nearly ten miles. 
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crossing the latter at Ham Street, and continuing' on to 
Rye and Hastings, from which there is a coast railway 
to Portsmouth and Southampton. 

When the late Duke of Wellington visited the coast 
defences^ — on the alarm of an invasion soon after the 
accession of Louis Napoleon, the present Emperor of 
France, to the Presidency — His Grace, bein^ at Sea- 
brooke between Sandgate and Hythe, conversing -with 
his staff and the other officers, the principles of per- 
manent camps and other fixed defences became the sub- 
ject of discussion : when the Duke used the following 
expressions. " Look at those splendid heights all along 
this coast : — give me communications which admit of 
rapid flank movement along those heights, and I might 
set anything at defiance." The saying is akin to the 
well-known expression of the illustrious Captain : — " I 
always felt as if I could go anywhere and do anything 
with that Peninsular army." 

In order to concentrate troops on any part of the 
coast, by railways from the interior of the country, 
and also to convey moveable batteries along the coast, 
convenient arrangements should be made, such as pro- 
viding fit boxes for the horses, and trucks for the 
artillery, the latter so constructed as to admit of the 
guns being shot off on both sides of the line, through- 
out the whole length of the train ; and power should 
be given by law, in the event of invasion, or the 
menace of an invasion, to lay an embargo on all the 
locomotive lines in the country which may become 
available for military movements. 

The Channel Islands form the advance-guard for 
the protection of England from an attack from Cher- 
bourg. They should be strongly garrisoned, and 
have a powerful steam squadron in their harbours. 

The coasts of Essex and Suffolk are not so well 
provided with roads and railways as those of Kent and 
Sussex, and such communications should be prepared 
accordingly. And all the arrangements which have 
been described for opposing a landing in, and an ad- 
vance through Kent or Sussex, should, in principle, 
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be adopted against an advance on the left bank of the 
Thames. Stations of troops should be echehnnh at 
convenient points. Positions should be reconnoitred 
and intrenched, upon which to fall back in succession, 
in order to cover the capital. A commodious steam 
ferry by rafts should be established between Gravesend 
and Tilbury Fort: each flat capable of transporting 
1,000 men at a trip ; so that all the disposable force on 
either bank of the river might be. passed to that which 
is attacked, in order to intercept the invaders' communi- 
cation with the sea, if they have, without due pre- 
cautions, advanced into the • interior : whilst all the 
troops stationed near the capital should unite with 
those first opposed to the invaders, on either side of 
them — to effect which anywhere there would be no 
difficulty. The forces of Kent and Essex united, and 
greatly strengthened by the resources on which they had 
fallen back, would be enabled to act with vigour against 
the enemy, who, being harassed on the flanks and rear 
by. the irregular levies which would be brought against 
him during his advance, would scarcely risk a general 
action ; and, should he rashly make the attempt, there 
would be little doubt about the issue of the unequal 
contest. 

225. Our naval arsenals on the coast require to be 
strengthened by additional works ; and the efforts 
which are now being made, to accomplish this end, 
ought immediately to be carried out as far as is con- 
sistent with our power of adequately manning the 
fortifications when completed. In thus fortifying our 
arsenals, harbours, and ports, there should be adopted 
no untried project of fortification, however plausible, re- 
quiring, in order to secure it from being taken by assault, 
a very strong garrison — which it would be necessary to 
withdraw from the force in the field. Such projects 
have arisen out of the Carnot system, the fallacies of 
which the author has endeavoured to detect and refute. 
The frontier towns of a great continental nation must 
be elaborately fortified, and provided with very 
numerous garrisons, in order to enable them to make 



218 THE NAVAL, LITTORAL, AND [Part IV. 

the most protracted resistance possible. But onr naval 
arsenals, which are the frontier fortresses of our sea- 
girt isle, do not require such protracted powers of re- 
sistance ; and to defend them would absorb too great a 
portion of our military resources. It would, indeed, fare 
badly with England, if, within less time than would be 
required for the enemy to reduce one of her fortified 
arsenals, her army, acting in the field, could not compel 
him to raise the siege, and drive his forces into the sea. 
Let it be added here, that no appeals from open towns, 
baronial residences, or any other quarter, for succours 
to be detached from the main army, should be listened 
to : the defence of such posts must be left to the local 
troops, and to the inhabitants themselves. Occasional 
evils may occur from such a policy ; but a victorious 
army in the field would soon retrieve the partial mis- 
fortune : while to weaken the army by sending detach- 
ments firom it, might be productive of the most serious 
disasters, and imperil the safety or independence of the 
country. 

The only position that should be strongly fortified 
is the great central arsenal ; but, as that cannot be 
executed till half the island shall have been overrun, 
so it need not be fully garrisoned unless adverse cir- 
cumstances require it to serve as a place of refuge 
till other forces come up. 

226. If an invasion of this country, from the opposite 
side of the Channel, should be attempted on two lines 
of operation — from Brest and Cherbourg, for example — 
the concurrence of these lines might indicate the inten- 
tion of making a landing, if possible, in Torbay ; and, 
in this case, Plymouth would be the immediate object 
of attack : or, should the point of convergence be the 
western part of the coast of Sussex, Portsmouth would be 
the place menaced. If the points of departure were fur- 
ther eastward, Sheerness, Chatham, Purfleet, Woolwich 
and London, might be aimed at. In this case, two land- 
ings might be attempted — one on the coast of Kent, and 
the other on that of Essex ; and from these, advances 
might be made simultaneously on both si4es of the 
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Thames : that on the left bank, to get posession of Til- 
bury and Purfleet ; while the force on the right bank 
would aim at the capture and destruction of the dock- 
yard and arsenal at Woolwich — from this last the 
enemy would be plentifully supplied with the materials 
for bombarding and destroying the capital. 

It is a well-established maxim in military science, 
that if, in invading a country, crossing a river, or 
storming a breach, the enemy can once get a footing 
and form a lodgment on the coast, the further side 
of the river, or on the breach — and proper measures 
be adopted to support, extend, and make good that 
lodgment — it is no easy matter to dislodge the assailants 
in either of these cases. The most strenuous exertions 
must therefore be made, in repelling an invasion, 
to prevent the enemy from gaining a footing and 
establishing a lodgment on our coast. This will, of 
course, depend upon the number and quality of the 
troops which may be concentrated upon the menaced 
point. In former times, a concentration of the defend- 
ers in force upon any point of the coast, in order to 
oppose an attempt of the enemy to land, could only be 
effected by the slow process oi marching to the spot. 
But this limitation of the movement of troops to the 
physical capabilities of man no longer exists. If good 
strategical combinations be made, and all the resources 
of locomotion by railway be employed by the Govern- 
ment, the author ventures to express his firm conviction 
that no invaders will ever obtain a footing, or make 
good a lodgment on the shores of Britain. 

The employment of steam is supposed to have bridged 
the channel which separates us from our powerful 
neighbour, and to have facilitated, on that account, the 
operation of making a descent on the shores of this 
country : this opinion, whether well or ill founded, has 
produced in some minds a certain degree of anxiety, 
with respect to the possible results of an attempt at 
invasion ; but the author trusts he shall be able to show 
that no such feeling need exist. The Armstrong gun, 
and other rifle cannon of long range, will aflfbrd the 
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defenders of the country a vast advantage, in keeping, 
by their fire, the ships of the invaders at a great dis- 
tance from the shore ; and, independently of these,, the 
pretended steam-bridge must necessarily terminate 
where the water becomes too shallow for ships of war, 
and transports having a considerable draught of water, 
to float. 

The form of a coast has great influence on the success 
of a landing of troops by open force and in face of an 
enemy. On low coasts — such as Romney Marsh — the 
beaches are not steep, the tidal currents, or rather eddies, 
are weak, and the water is shallow to a considerable 
distance at sea: so that ships would be unable to 
approach near the shore, and the boats conveying the 
troops to land would have great distances to row, under 
a most destructive fire from the fixed or moveable bat- 
teries which are to oppose the debarkation ; which, 
moreover, can only take place at the top of high-water 
— a limitation as to time which is very disadvantageous 
to the invaders. 

A gently sloping beach indicates that the land is 
gaining on the sea, and offers facilities for obtaining 
a footing on the shore ; but, even here, the downs or 
hills of shingle thrown up by the waves in gales of 
wind, often considerably above high-water mark, 
afford behind them some cover from the fire of the 
ships, for the troops, who should be stationed there in 
order to spring upon the enemy when in the act oi 
landing. 

On the other hand, when the land is high, and the 
beach abrupt, ships may get near, and the boats would 
have a short distance to be rowed ; but here the tidal 
currents are so strong that row-boats will scarcely be 
able to stem them, or keep in due order. A steep shore 
indicates an encroachment of the sea on the land, and, 
in this case, a range of high ground is not far behind, 
which will afford commanding positions for the main 
body of the defenders, who, from thence, on whatever 
part of the beach in front the invaders may attempt to 
disembark, can see all their movements ; and, should 
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these succeed in effecting a landing, may bring them 
with advantage to a general action. 

An invading force will scarcely venture to land in a 
small bay, subject to the crossing fires of batteries placed 
on the promontories between which it is contained. 
The effort would, more probably, be made in a capa- 
cious bay whose capes are remote from each other, or 
on a straight line of beach, where the landing might be 
protected by converging fires from the ships on both 
flanks. All such headlands should therefore be pro- 
tected by strong forts, and by flanking batteries at con- 
venient points along the coast, as well as by troops on 
commanding ground in the neighbourhood. These 
should not be stationary intrenched camps, but in situa- 
tions which will permit movements to be made to the 
right or left, where strong natural positions may be 
occupied, from whence, in whatever direction the 
enemy's advance may be made, he may be met by a 
superior force, (see Art. 224, p. 215). 

Grreat discretion must be used in the disposition of 
the troops brought down to oppose the landing. The 
amount of force to be engaged should, as much as pos- 
sible, be concealed from the invaders ; the troops who 
are immediately to resist the landing should be concen- 
trated near the shore, under cover, before daylight in 
the morning; the. oflScers should be furnished with 
good topographical sketches, showing every feature of 
the ground, that they may he enabled to take advan- 
tage of the eminences or hollows, for the purpose of 
deceiving the enemy with respect to the numerical 
strength of the force he will have to encounter on 
landing. 

Where steam ceases to be useful to the invaders, it 
becomes most so to the defenders of the country ; who, 
during the whole time that the operation of attempting 
to land is being made, will, warned by the electric tele- 
gram, be employed in bringing up, at the maximum of 
railway speed, all the active forces in that part of 
the country, and concentrating them on the menaced 
point. 
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Thus, if steam power £Btcilitate, as it no doubt will, 
the passage of a fleet of ships across the Channel, it 
must be remembered that the like agent on land will 
give to the defenders of the country — if properly taken 
advantage of — prodigious power of concentrating their 
forces during the long time that a landing of the inva- 
ders is being effected in open row-boats, subject to the 
action of strong tides and other impediments on the 
coast. Besides this power of concentration at a point 
of debarkation, steam gives to England immense advan- 
tages in the interior of the country, where every rail- 
way station is a strategical point, and every railroad a 
strategical line, on which, at the first notice of invasiou, 
the electric wire will set in motion the whole disposable 
force of the country, in conformity to preconcerted ar- 
rangements, so that the bodies of troops may follow and 
support one another, while all are directed to the threat- 
ened point : therefore, though, as this case supposes, the 
invaders may have a temporary command at sea, yet our 
cruisers can easily report, by signals, the course on 
which the enemy s fleet is steering, and, consequently,^ 
the part of the coast to which it is tending. 

When the invading troops are in the boats, and the 
landing is about to be attempted, the fire of the ships 
covering the landing must necessarily cease when 
masked Dy the debarking troops ; the defenders should 
then advance in quick succession to oppose the enemy 
at the point of the bayonet, the men fighting, if neces- 
sary, up to their knees in the water. Should the 
invaders gain firm ground, they may be charged by 
cavalry at that moment of weakness when the squads 
of men landed from the boats are at very open order, 
in consequence of the line of boats from which they 
issue being of far greater extent than that which the 
troops occupy when formed in line, and before they can 
form, load, and concentrate upon the respective centres 
of regiments. The invaders will bring on shore chevauos 
defrise (see Art. 213, note^ p. 200), which they will en- 
deavour to place in their front, in order to protect them 
against such a charge : in this case, the defenders should 
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immediately rush forward and remove them, or, taking 
post behind them, convert what was intended for a 
protection to the invaders into an obstacle to their 
advance. Everything should be done to create and 
keep up a meUe on the beach by a hand-to-hand 
fight with armes blanches as long as possible, to prevent 
the fire of the covering ships from impeding the for- 
mations of the defending troops on the neighbouring 
heights ; and, in such melees^ arms in the hands of the 
stalwart peasants of England would efl'ect as much 
against the enemy as those in the hands of regular 
soldiers. 

By the recent improvements in artillery, we are now 
furnished with powerful guns, with which we may 
reach an enemy at great distances ; and the author is of 
opinion that 8 and 10 inch mortars, mounted on travel- 
ling carriages, and capable of being used for firing 
shells at high elevations or horizontally, may be very ad- 
vantageously employed against an attempt of an enemy 
to effect a landing on our coast. They may be used, 
first, as mortars against the crowded ships of war and 
transports constituting an invading armada ; then, as 
the numerous boats filled with troops advance towards 
the shore, by diminishing the elevation of the pieces, 
and, without intermitting the fire, they may be used as 
howitzers to project shells, and subsequently sea-service 
grenades ; and, finally, to sweep the surface of the sea 
with grape-shot till the moment of landing. The 
mortars might be laid on the beach near the water's 
edge, and their fire should be combined with that of 
troops placed to prevent the enemy from gaining a 
footing on the shore. This at least is the way in 
which the author determined to use such artillery, had 
the enemy afforded the opportunity in 1803. 

It should be borne in mind that, in such circum- 
stances, the last few discharges of the artillery are the 
most destructive to the enemy : therefore the mortars 
should remain in their position till the last moment ; 
if captured by the enemy, they would be of no imme- 
diate use to him provided the carriages and anmiu- 
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nition were withdrawn. Should the enemy be driven 
back to his boats, the mortars would be ready promptly 
to open their fire upon the row-boats again crowded 
with troops, and would inflict upon the enemy such a 
loss as would probably deter him from repeating the 
attempt No field-guns should be risked in this manner 
till the last moment, for, should they be captured by 
the enemy when he has made good a landing, they 
would become a valuable acquisition to him by putting 
him in possession of an arm in which he may be pre- 
sumed to be deficient. 

Mortars ceased to be in general use both for the land 
and sea service subsequently to the period to which 
the author refers ; but it has been recently discovered, 
by sad experience, that a great error has, in this 
respect, been committed : mortars are now coming into 
use both for the sea and land service, and the author 
has little doubt they will hereafter be much used as a 
field artillery. General Radetzky brought some mortars 
into the field in 1848, and they were found to render 
effectual service during his campaign in the North of 
Italy. 

If the strategical arrangements for the concentration 
of troops upon the coast be properly conducted, and 
Britons act with the vigour and persistence congenial 
to them, it is scarcely possible that the invaders should 
succeed in obtaining a footing on the soil of this coun- 
try. Practicable breaches made in the ramparts of 
fortresses — as at Badajos, Burgos and St. Sebastian — 
have been defended so as to resist attempts made by 
the best troops in the world to take them by storm ; 
and the shores of Britain will, if proper measures be 
taken, be in like manner inexpugnable by any hostile 
force. 

The measures necessary to oppose the advance of the 
invaders into the interior of the country, and drive all 
who do not lay down their arms into the sea, will be 
the subject of a separate, and, for obvious reasons, a 
confidential paper. 

227. However quickly the operation of transferring 
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troops from the transports to the boats which are to 
convey them to the shore may be performed, there 
must always elapse — from the time that the armada 
comes in sight, and the invader, by casting anchor, 
makes manifest his intention — a considerable interval 
before the landing can be effected, during which the 
preparations for opposing him may be completed. 
The landing of the British army, under the com- 
mand of Sir Ralph Abercrombie, in Egypt, in 1801, 
affords an example of the manner in whi^h a debarka* 
tion on an enemy's coast may be effected. 

The British Fleet, with 15,000 infantry and 472 
cavalry on board the ships, anchored on the 1st of 
March in Aboukir Bay ; but, the state of the weather 
having been unpropitious, the landing did not take place 
till the morning of the 8th, when the first division 
embarked in 150 flat-bottomed boats, each containing 
50 men, the whole formed in line. 

The French — who were formed on the heights, about 
2,000 strong — allowed the boats to approach to within 
easy range, and then opened a heavy fire on them ; by 
which several were sunk, and severe loss was experi- 
enced by their crews : notwithstanding this, the line of 
boats pushed on with such precision that their prows 
struck the sand at the same moment ; when the troops 
instantly jumped out, and — the enemy having neglected 
the precaution of having a body of troops on the shore 
to oppose the landing — the 42nd, 23rd and 40th re- 
giments rushed up the heights with fixed bayonets, and 
carried them in the most gallant style, with the loss 
however, in all, of 500 killed and wounded. 

The invasion of the Crimea, in 1854, can scarcely be 
considered a case of forcing a landing in presence of 
an enemy, when we find that the first persons on shore 
were a French boat's crew, containing half a dozen men ; 
that a single corps of troops landed at about 9 a.m.; 
that several General OfiScers and their staffs arrived 
before any considerable number of troops were on shore ; 
and that the enemy never attempted to disturb the 
operations in any way. The subsequent landing of the 

Q 
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troops was, after some delay occasioned by want of 
boats, well conducted and rapidly eflfected. By 3 p.m. 
on the same day, about 14,000 British troops, with 12 
pins, and 22,000 French infantry, with 63 ^uns, 
landed. But an open demonstration had been made, for 
several days, of an intention to land somewhere on the 
beach ; and such demonstration to attempt a landing, if 
made against any other country, and particularly Eng- 
land, covered with a network of railways, would have 
afforded timo% to concentrate upon the menaced point a 
force three or four times larger than any that could be 
landed at the same time, however great the force of the 
invaders' armada might be. 

228. The only experience the author has had of the 
operation of landing on shore in face of an enemy, was 
in the expedition to Walcheren, in 1809, when he, 
as Assistant Quartermaster-General of the forces, 
was charged by the Quailxjrmaster-General, Sir Robert 
Brownrigg, to conduct the duties of his department in 
that operation. The landing took place exactly in the 
manner practised in Aboukir Bay, in 1801 ; and was 
feebly opposed by troops sent from Flushing, and by 
the fire of the Den Hak Battery. There, also, our 
intention to land at that place was made evident 
during two whole days previously ; which would have 
afforded ample time to assemble on the coast of England 
a force far greater than that which actually disem- 
barked, which consisted of a portion only of the troops 
employed in that expedition. 

229. What to do with respect to Woolwich Arsenal, 
is a question of very great difficulty. That arsenal has 
grown up fortuitously, and has become a monstrous 
evil, which cannot be abated, but must be cured. It is 
a vast mtrepdt in which have been collected, during 
many years, prodigious quantities of both naval and 
military ordnance, and stores of every description. 
The idea of fortifying Woolwich is too extravagant to 
be admitted. A high authority in military engineer- 
ing has observed, that the works which would be 
requisite to cover the arsenal and dockyard should 
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occupy several remote and extensive heights, which 
command it, and extend to both sides of the Thames, 
in order that the stores and machinery may be beyond 
the range of the rifle artillery of the present day ; and 
the money which would be expended in constructing 
and arming the works, would be much better applied 
in other ways for the national defence. It is much 
more consistent with the circumstances of this country, 
to employ its resources in raising men than in building 
extensive fortifications, the garrisons of which would 
absorb our whole army, and oblige us to be always 
acting on the defensive, (see Art. 193, p. 181). 

The vicinity of Woolwich to London renders it 
highly probable that this great arsenal, if strongly 
fortified, would not be attacked till after the metro- 
polis were occupied by the enemy : in which case, 
a lengthened defence of the position would be un- 
availing. 

Two great objects would indeed — if the place were 
not fortified — induce the enemy to advance in that 
direction : namely, to take and destroy the only arsenal 
we possess ; and, with the abundant means which the 
enemy would find in that undefended place, to attack, 
bombard, and destroy the capital, and any other place 
in that part of the country. He would be under no 
necessity of bringing with him any heavy artillery^ 
projectiles, ammunition, or stores : he would there 
find a plentiful supply of everything needful for 
carrying on his operations against the capital, or 
in the country. The position and security of an 
arsenal are the cardinal points on which the defence, 
active or passive, of a country can be organized ; and 
our only arsenal, instead of being behind the capital, is 
in front of it — ^in an advanced, exposed, defenceless, 
and indefensible position. 

In consequence of measures recently taken by the 
Government, Woolwich, besides being our only arsenal, 
has become a vast foundry, and a manufactory of all 
descriptions of arms and warlike implements; and, 
particularly, it is a vast establishment for the manufao- 

Q 2 
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ture of the Armstrong and Lancaster guns, shells, &o. 
This is apparently in opposition to every military 
opinion, which is in favour of forming such an esta- 
blishment in some central part of England, where it 
would be far distant from the first line of operation of 
an invading army. The expense of removing the esta- 
blishment, as it exists at present, would be so great 
that it may be feared that the Chancellor of the Ex- 
chequer will not be willing to incur it ; yet this must 
be done, at any cost, if the immense materials deposited 
in that arsenal are to be preserved from the destruction 
which would await them on the approach of an enemy 
to the vicinity of the capital. 

The naval ordnance and stores might be removed to 
the naval arsenals ; these would be adequate to furnish 
supplies for the number of ships that may there be 
built, fitted and refitted, without being encumbered 
with more of ordnance and stores than are necessary. 
All the ordnance which has been accumulating for 
ages at Woolwich, and which has become obsolete, 
should be sold by auction, on condition of being imme- 
diately removed. 

The Royal Dockyard at Woolwich cannot, indeed, 
be removed ; and it may be burnt by an enemy pro- 
ceeding so far ; but when the Royal Arsenal is broken 
up, an enemy will find no military stores at Woolwich, 
to be used in offensive movements against the capital or 
elsewhere. 

230. The most important and absolutely indispen- 
sable measure of forming a central Arsenal should be 
commenced forthwith at Weedon, or some other central 
point or points from which railways radiate in every 
direction, and afford a direct communication with 
London. Such a position, no doubt, should be se- 
lected, and preparations made to receive there, in 
buildings erected for the purpose, the machinery em- 
ployed in the carriage department, and all the other 
establishments which now exist at Woolwich : no new 
iron ordnance should be sent to this last place; it 
may be, far more conveniently, sent at once to the 
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new central dep6t, and a proof-bntt may be erected 
there. Shoeburyness may still continue to be the 
practice-ground for testing the ranges, &c., of new 
ordnance: these, never being very numerous, might 
be withdrawn ; or, together with all the ammunition 
or stores at that part of the river, be destroyed, if 
needful. 

When Woolwich Warren ceases to be an artillery 
arsenal, it should no longer be the head-quarters of the 
artillery corps. That vast corps is now far too great 
to retain, practically, its unity. There should be, as in 
France, several land-service artillery arsenals, with an 
artillery head-quarter at each. Resolving, thus, that 
huge corps into several portions, would conform, in 
principle, with the re-organization of the artillery 
which has lately been made. 

231. Let it be supposed that a fleet of ships of war 
and transports — having on board a force, in men and 
stores, presumed to be sufficient for the conquest of 
these islands — has, by some favouring circumstances, 
been able to elude the vigilance of the British Channel 
Fleet, and has arrived, unmolested, at our shores. Let 
it be supposed, moreover, that, under the protection of 
its own fleet, the invading army has effected a landing 
on our soil. Improbable as it may appear, that the 
whole Channel Fleet of Great Britain should be drawn 
or forced away from the point of disembarkation, let 
this pass ; and let us come to the important question, — 
In what manner may the army of the invaders be best 
opposed on British ground ? Various projects, for the 
defence of England in the event of invasion, have, 
during the last eighty years, been offered by dis- 
tinguished military men; and notices of these were 
given by Colonel Adair, of the Suffolk Artillery, in a 
lecture delivered at the United Service Institution, in 
June, 1858. The nature of the several projects maybe 
understood by reference to the works quoted at the end 
of the paper containing a notice of the gallant Colonel's 
interesting lecture, in the * Journal' of that institution for 
January of the present year, 1859. It will be sufficient, 
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here, to give the following brief outlines of only two or 
three of the proposed plans of defence. 

232. General Lloyd assumes a landing of the enemy 
on the south-west coast of England ; and proposes to 
resist the invasion bv three army corps, between the 
place of disembarkation and the metropolis. Lieut.- 
Ueneral Birch supposes that the invasion might take 
place simultaneously on the east, west, and south coasts 
of England; and recommends that four strongly in- 
trenched camps should be established, at spots where 
they may cross the enemy's lines of operation ; with a 
fifth, in some central position — as at Rugby, or War^ 
wick. General Roy's plan of defence, as extracted 
from his papers by Sir Harry Calvert, was limited to 
the south coast ; and consisted in occupying, as military 
positions, the three nearly parallel ranges of heights 
t)etween the English Channel and the metropolis. 
Again, Baron Maurice, supposing the enemy to select 
three points on the south coast as places of disembarka- 
tion, — Rye, the mouth of the Avon, and Plymouth ; 
and, assuming that his movements will be simulta- 
neously concentric on Londoli; proposes to form in- 
trenched camps about the metropolis, in order to cover 
it. Major-General Lewis, in his * Notices on the Plan 
of Baron Maurice,' proposes that the landing, which he 
assumes will not take place westward of Hampshire, 
should be opposed by troops moving by the railways 
along the coast ; and that a few places — as Ashford, 
Battle, Lewes, Shoreham, and Chichester — should be 
protected by works, merely strong enough to secure 
them against any desultory attack, and should be de- 
fended by the local militia or irregular troops : while 
three places — as Tunbridge- Wells, Balcomb, and the 
mouth of the Avon — should be fortified, so that each 
might withstand a regular siege, and should be gar- 
risoned by troops of the line. 

233. Colonel Adair proposes to make the railways 
about London available, as a zone of communication ; 
and to form, in advance of them, a chain of military 
posts. It is probable, says the Colonel, that the main 
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body of the invading army would be accompanied by 
subsidiary expeditions, to be landed at diflferent points 
on the coast of England : these various columns, he con- 
ceives, should be met by brigades of militia, organized 
on the several lines of operation. These might arrest 
the advance of the enemy on those lines, and might 
engage him in battles of position : the railways, parallel 
to the lines of battle, would serve for the communi- 
cation of the defenders, in affording the different 
corps mutual support, and the others would serve to 
connect the lines of battle with the general base of 
operations. 

But the principal object of Colonel Adair's lecture 
was, to show that the militia force of this country is 
capable of making an effective defence against an 
invading enemy. If this be understood to mean in co- 
operation with the regular army, the author is quite 
willing to subscribe to the correctness of the opinion. 
But, in the disposition which the Colonel proposes to 
make of the militia force for the defence of the country, 
he appears to consider that force as a feudal array of 
troops for local service : now it ceased to be such in 
the reign of George II., and at the present time it 
forms a valuable and indispensable auxiliary to the 
regular army, and should be brigaded with it accord- 
ingly. Sir John Burgoyne has well said, that militia 
regiments when first embodied are as little capable 
of taking the field, by themselves, as mere volunteers 
would be; and that, in every instance, they require 
the co-operation of, at least, an equal number of regular 
troops. It is admitted, however, that, after having done 
the duty of regular soldiers during about twelve months, 
they may arrive at a state of efficiency which will enable 
them to act with regular troops, in equal proportion — 
or, in the proportion of one of the former to two of the 
latter in each brigade. The corps of militia artillery 
may be appropriated to the service of the coast bat- 
teries. But, without the militia, in combination with our 
regular forces, we could not provide an army of suffi- 
cient force in the field to put m execution the essential 
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measnree by which the capital may be covered, and 
England defended. It cannot be too strongly put, 
that, with such an army in the field, in addition to her 
other means of defence, England is safe ; without it 
she would be in danger, whatever may be the amount 
of her irregular forces. 

How, it may be asked, is the militia to acquire a suf- 
ficient degree of training to enable it to act with the 
regular army ? Not, assuredly, by an annual training 
of twenty-eight days. That such qualification may be 
effectually obtained, portions of the militia tropps, in 
rotation, should be embodied during periods of at least 
two years. Such embodiment can be effected, and it 
should be commenced as soon as the practice of enrol- 
ment by ballot shall have been restored ; the force first 
called out being selected with a due regard to the 
peculiar circumstances of the present time. The objec- 
tion to thus embodying portions of the militia for a 
two-years' training lies in the fact, that at first the 
regiments embodied would have to bring up their 
strength to the full establishment by voluntary enrol- 
ment, and they might thus enlist numbers of men 
whose names, if not changed, might be found on the 
rolls of disembodied regiments. The ballot would, 
however, inevitably make known the fact, and thus a 
stop would soon be put to such fraudulent practices ; 
and, in a short time, the strength of the militia would 
be brought up to its estimated amount, (see Art. 258, 
p. 253). 

234. Every means will have to be resorted to, which 
the nature oi the country may afford, for impeding the 
advance of the invaders ; such as dismantling the rail- 
ways, rendering all the roads impassable, and, where 
possible, forming inundations on the rivers or canals ; 
driving away cattle, and removing or destroying what- 
ever might afford subsistence for the enemy on the lines 
of his march, as was done by the Russians when their 
country was invaded by the First Napoleon, in 1812. 
In these operations, the knowledge of the country 
which the officers and men of the local corps possess 
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will be of great value ; and the local soldiery will be 
the best defenders of the defiles and the stockaded 
posts, which it may be necessary to hold, for the pur- 
pose of checking the advance of the enemy. 

In order to enable the militia to act efficiently in this 
kind of warfare, the light infantry regiments should be 
well trained to practice formations in open order, and 
the infantry battalions should be accustomed, in camps 
of instruction, to defend stockade works and lines of in- 
trenchment. 

235. The present camp of instruction at Aldershot is 
admirably situated for thus training the militia regi- 
ments embodied in that part of the country. The chain 
of heights, extending in a serpentine line from Finch- 
ampstead in Berkshire to Guildford in Surrey, — compre- 
hending the wide plateaux of Easthampstead and Hart- 
ford Bridge, the Chobham and Farnham ridges, and the 
range of chalk-hills called the Hogsback, — constitute 
choice positions covering Windsor and the metropolis 
against an enemy coming from Hampshire and the 
south-western counties. This line, presenting nume- 
rous salient points, is capable of being fortified by 
field-works, disposed so as to defend one another and 
the ground about them ; and thus the whole position 
may be rendered a sort of Torres Yedras on a small 
scale. The attack and defence of this position would 
afford excellent training for the young soldiers, in 
that part of military service, while the plains in the 
neighbourhood afford ample ground for the manoeuvres 
of large bodies of infantry and cavalry. 

236. The great naval arsenals of this country — as 
Portsmouth and Plymouth — must be permanently forti- 
fied, as has been said ; but few inland towns will require 
other fortifications than such detached works as may 
render each place an intrenched position, in which the 
defenders, if unable to keep the field, may find protec- 
tion till they receive reinforcements sufficient to enable 
them to return to active warfare ; and then, resuming 
the offensive, they should use every opportunity of 
acting upon the eijemy's lines of communication, to 



I 



234 THE NAVAL, LITTORAL, AND [Pabt IV. 

harass him, and interrupt the supplies which he should 
receive from his depots. 

237. The author has, hitherto, considered the de- 
fence of the country by its regular and militia troops 
only ; and he purposes now to dwell for a moment on 
the vast means of defence which would be aflFbrded by 
its levy en masse of the population, which, in the moment 
of national danger, would lend its aid to the Grovem- 
ment in crushing, or repelling from the land, any 
intrusive army which may have succeeded in crossing 
the seas which separate these islands from the continent 
of Europe. There are distinguished military men among 
us who maintain that our sole dependence must be 
placed on our regular army, and that we should derive 
no benefit from an armed population ; while there are 
some who contend that our regular army is too small in 
point of numbers to enable it to oppose the invaders in 
the field ; and these persons would have us trust only to 
the desultory actions of the bands of volunteers, whom 
the love of their country would bring forth in time of 
need. The experience which the author acquired 
during the Peninsular War enables him, how^ever, 
to assert with confidence, that * neither the regular 
army nor the bands of volunteers, alone, would suffice 
to save the country from the ruin in which a suc- 
cessful invasion would result ; and that, to obtain this 
end, both of these means of defence must be judiciously 
combined. 

238. Those who, like the author, have witnessed the 
prodigious influence which the desultory warfare carried 
on by the people of Spain, without discipline and almost 
without arms — but supported by the gallant army under 
the Duke of Wellington — ^had in delivering that country 
from the invasion of their powerful neighbours, will 
not feel a doubt that the like desultory means employed 
in this country — in combination with and aided by the 
support of the regular troops and militia — will baffle any 
effort which may be made to subjugate it by a foreign 
army, however powerful that may be. The people of 
Spain, formed into small bands of partizans, imder the 
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name of guerillas, animated by the love of their country, 
devoted themselves to the national cause ; and, by their 
desultory warfare, disconcerted the scientific tactics of 
the armies of France, commanded by the most skilful 
marshals of Napoleon. 

That great, but unscrupulous, commander being de- 
feated, in that most iust and retributive war, by the 
superior tactics of Wellington, — driven out of Spain by 
the combined operations of the British army and its 
Portuguese allies, and the heroic valour and patriotism 
of the Spanish people, — laid there the seeds of his own 
downfall. Stem justice then overtook and crushed 
the perfidious author of that iniquitous invasion. And, 
doubtless, no less signal would be the punishment of an 
unprovoked aggression, were it attempted, against a 
country, — the abode of peace and industry, the bulwark 
of constitutional liberty and sanctuary of freedom ; 
such country being defended by a brave people, fully 
prepared to maintain to the last the independence of 
their fatherland. 

239. Early in 1811, the author, then serving on the 
Staff in Spain, was — by the authority of the minister-at- 
war, the Earl of Liverpool, and the appointment of 
Lord Wellington — sent to the north of that country, to 
inspect and report upon the state of the armies of Galicia 
and the Asturias, and on the military resources of that 
part of the country— the only part then not wholly occu- 
pied by the French ; also to report upon the best way in 
which those resources, regular and irregular, could be 
made available for carrying on the war ; to ascertain to 
what extent the regular armies might be augmented ; 
and whether or not the guerilla system, which had 
already become very formidable to the enemy, should 
be encouraged ^nd extended. All the regular Spanish 
armies had at that time been defeated and dispersed at 
Tudela, Rio-Secco, Espinossa, Regnossa, &c. ; and many 
of the dispersed soldiers had joined the guerillas, of 
whom, on that account, the officers of the Spanish 
regular army were jealous, and for whose suppression 
they used all their influence. 
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240. In these perambulations, tkrongh districts said 
to be occupied by the French — but of which they pos- 
sessed only a few block-houses, redoubts, or fortified 
convents, as posts of refuge, which they had established 
— the author witnessed the prodigious effect of the un- 
compromising resistance of the people to the invaders, 
which constituted so remarkable a feature in that 
patriotic war. Though accompanied only by his aide- 
de-camp, one servant, and a Spanish dragoon, he >vas in 
no danger. 

The French, if occupying towns, retired at night to 
their fortified posts; when the guerillas entered, to 
refresh and regale themselves among the town-folks. 
At daylight in the morning, the guerillas withdrew 
from the town ; which the French then entered, and, 
during the day, associated with the people. But, in 
general, the French troops remained renfermes dans 
leurs coquillesJ" 

The guerilla chief, Don Juan Sanchez, observ- 
ing that the Governor of Ciudad Rodrigo was in 
the habit of taking an airing on horseback in the 
country, attended by a small escort, made arrange- 
ments for his capture, and carried him off prisoner, 
with all his attendants, in the sight of the place. And 
numerous other instances of this description occurred 
in the course of the war. When any officers of the 
French garrison, established in a city or town, were 
desirous of indulging in a shooting excursion, pickets 
of cavalry and infantry were sent out to form a com- 
plete line of sentries and videttes round the whole of 
the space upon which the party was to act, before the 
sportsmen dared proceed to the ground. A circum- 
stance of this kind the author witnessed, when near 
Astorga. 

241. Having seen and communicated largely with 
several of the guerilla corps, which were operating in 
localities overrun by the French — but who, herding 



* This expression is taken from an intercepted letter, written by a French 
officer of rank to his family. 
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together, commanded no portion of the country except 
that which they actually occupied — the author reported 
that it was of great importance to the success of the war 
that no regular corps should be formed, except such as 
could be paid, clothed, officered and properly equipped 
for field service ; that, beyond this limit, the guerilla 
warfare should be stimulated as far as possible, and that 
the men should be provided with armg and ammunition 
from England. At this time, all the fortresses and 
great towns, even the capital itself, had been occupied 
without resistance ; and the subjugation of the country, 
seemed to be complete, when an emeute at Madrid led 
to the sanguinary massacre of the 2nd of May, 1808. 
Intelligence of this event flew through the country ; 
and, wherever it reached, the people rose simultaneously, 
and evinced a spirit of patriotism and independence 
which astonished all Europe. They sent deputations 
to England, to implore her aid : this was granted, and 
the Peninsular War commenced. " While these events 
were passing in Castile, Popham's armament remained 
on the Biscay coast ; and the partidas, thus encouraged, 
became so active, that, with the exception of Santona 
and Gueterin, all the littoral posts were abandoned by 
Caffarelli. Porlier, Renovalles, and Mendizabel — the 
nominal commanders of all the bands — immediately 
took possession of Castro, Santander, and even of 
Bilbao ; and, though General Rouget came from 
Yittoria to recover the last, he was, after some sharp 
fighting, obliged to retire again to Durango. Mean- 
while Reille, deluded by a rumour that Wellington 
was marching through the centre of Spain upon Zara- 
goza, abandoned several important outposts ; Arragon, 
hitherto so tranquil, became unquiet, and all the 
northern provinces were ripe for insurrection against 
the French."* Thus a great impulse was given to 
the . guerilla warfare. Without the co-operation of 



• * History of the War in the Peninsula, and in the South of France, from 
the year 1807 to the year 1814,' by Ck)lonel, now General, Sir W. F. P. Napier, 
C.B.; vol. v., p . 253. 
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these powerfiil auxiliaries, the army of Wellington 
might have been overmatched by a concentration of 
all the French forces in the field against him ; bnt 
the two forces effected, conjointly, that great object 
which neither could have accomplished singly. 

242. Cordially did the government of H. R. H. the 
Prince Regent approve and support the author's re* 
commendations. . 

The Earl of Liverpool, in his despatch No. 11, of the 
13th of December 1811, writes thus to the author : — 

" Your reports of the activity and energy displayed 

•by the guerillas in general, have been very gratifying : 

and the Prince Regent has read with particular pleasure 

the details of Colonel Mina's operations, and of his 

gallant achievements in Arragon. 

" In consequence of your strong recommendations, 
that large supplies of arms and ammunition should be 
sent out immediately for the use of the North- Western 

Srovinces of Spain, there will be shipped without 
elay as large a quantity of small arms, ball-cartridges, 
powder, &c., as can be conveniently spared." 

243. The powerful effects of this impulse given to the 
guerilla warfare in the North of Spain were severely 
felt by the French, not only in those provinces, but in 
the convoys and all communications on the roads from 
Valladolid, Burgos and Yittoria, to Bayonne, being 
intercepted. And in the midst of those successful, and, 
for the enemy, demoralizing and distracting operations, 
there appeared, in the spring of the year 1812, a 
powerfiil British squadron on the north coast, which the 
author, in his despatch of the 15th of November 1811 
to the Earl of Liverpool, reconunended to have prepared 
with secresy during the winter ; and to be sent out six 
weeks or two months before the regular campaign of 
1812 should open ; the squadron to be provided with 
arms and ammunition in furtherance of the guerilla 
warfare. In a secret despatch addressed by the Earl 
of Liverpool to the author, dated May 12, 1812, his 
Lordship notified that Sir Home Popham had been 
appointed to the command of a squadron, having on 
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board a battalion of marines and a company of artillery, 
tlie object of which was to cruise on the north coast of 
Spain, to open a communication with the principal 
guerilla leaders in that part of the country, to endea- 
vour to get possession of some post which might afford 
an entrance into Biscay, and might keep the French 
forces in a state of alarm by the menace of turning their 
positions, should they take up such behind the Ebro. 
The despatch concluded with a recommendation to the 
author to afford every assistance in his power to the . 
expedition^ to support any post which might be seized, 
and to supply with arms the guerillas in Navarre and • 
Biscay. 

In fact, large supplies of arms and ammunition were 
sent to the guerillas ; which not only rendered it impos- 
sible that the French generals, commanding in the 
North of Spain, should send back to Marshal Marmont, 
for the opening of the campaign, that large portion of 
his army — consisting of infantry, artillery and cavalry — 
which he had sent there to be refreshed during the 
winter, but made, moreover, a powerful diversion in 
favour of the Earl of Wellington's operations. 

Intercepted despatches prove how effectually this had 
been done. General Caffarelli writes to Marshal Mar- 
mont, 4th of June 1812 : — "You hope to give battle to 
Wellington ; I shall take to you 8000 infantry and 24 
field-guns." And, on the 20th of June, Caffarelli writes 
to Marmont, that he was prevented doing so by the ac- 
tivity of the guerillas. Caffarelli adds, — -" It is no longer 
with bands that I have to contend, but with corps of 
3000 or 4000 men, which act under the English." 

Marmont wrote to General Caffarelli from Tordesillas, 
on the 2nd of July 1812, — "You promised me that 
you would send troops on the 10th of June, to succour 
me, and do all in your power, as a faithful servant of 
the Emperor, to send me reinforcements. On the 14th 
of June you gave me the same assurances. On the 
20th of June you announced to me, that a part of the 
infantry would be retarded, from the causes you men- 
tioned, but that the cavalry and infantry had com- 
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menccd their march : and to-day, the 2nd of July, not a 
soldier, not a gim from the army of the North has 
arrived. I know not what will be the result ; but, if 
fatal, that it would not rest upon Marmont." In fact, 
10,000 infantry, 24 guns, and 4000 cavalry, were 
happily kept off from Lord Wellington's hands, at the 
battle of Salamanca, through the operations of the 
Spanish irregular forces. 

244. The following copy of a despatch from the Earl 
of Wellington to the Earl of Liverpool (see * Wellington 
Despatches,' vol. ix. p. 319) shows, how powerful a 
diversion had been made in favour of His Lordship's 
operations, by the unexpected appearance of the British 
squadron on the north coast of Spain at that early 
period of the year : — 

" I have not received detailed accounts of Commodore 
Sir Home Popham's operations on the coast since the 
capture of Lequeitio, but I understand that he has 
taken Castro Urdiales : and there is no doubt that 
those operations have drawn the enemy's attention to 
that quarter ; and that General Caffarelli has been able 
to detach only cavalry to the assistance of the enemy. 
From the advantage derived from these operations, 
your Lordship will form a judgment of that which 
would have been derived, under existing circumstances, 
from the expedition which had been concerted, and 
agreed upon, to the eastern coast of the Peninsula, 
with the troops from Sicily, combined with the Spanish 
troops in Majorca and at Alicante." 

When Mina, and all the other guerilla chiefs in the 
north of Spain, had acquired distinction by their valour, 
gallantry, arid patriotism, which had been so con- 
spicuous, the author felt regret that there were not at 
his disposal swords and pistols superior in quality to 
the ordinary weapons furnished to the cavalry, which 
might be issued to those distinguished chiefs; and, 
having submitted this to the consideration of the Earl 
of Liverpool, he received an answer, of which the fol- 
lowing is an extract : — 

" In conformity with your suggestions, an order has 
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method lately proposed by Sir Charles Napier appears 
to be very feasible. The gallant Admiral recommends 
that there should be kept up a Channel fleet of ten line- 
of-battle ships fully manned with seamen, but with only 
half the complement of marines. At the breaking out 
of a warj half of each ship's crew should be turned over 
to another ship of equal rate, and all the twenty ships 
may then be filled up with marines; thus the fleet 
would be immediately doubled, and there would be, 
besides, the ships manned with the reserve seamen. 
The marines might be drawn from the garrisons of the 
sea-port towns, and their places might be supplied by 
the militia, who would thus have time to be completely 
disciplined, and ready to meet any invading army on 
the soil of their country. 

With respect to this part of the arrangement, it may 
be doubted whether or not the efficiency of the fleet in 
time of war would not be greatly impaired by taking 
from the ships one-half of their crews, and supplying 
the places oi these with fresh hands ; and whether it 
would not be necessary that the ships, whose crews are 
to be changed, should go into port for the purpose. 
Now, there would be no time for this. Our danger 
is always the greatest on the breaking out of a 
war with France, whose fleets may be manned imme- 
diately by the facilities which her Squipages de ligne 
afford ; while, in this country, a precious time would be 
lost in the process of making a transference of hands, 
which at the same time detracts from the efficiency of 
our ships ;* and these would be actually in port when 
they ought to be at sea. 

• M. de la Graviere deprecates in strong terms (*Guerres Maritimes,* torn. ii. 
p. 262) the fatal error of arming and fitting ships and vessels in haste, when 
required for actual service ; and sending their crews forth imperfectly organ- 
ize!, and insufficiently instructed, to fight a skilfiil enemy with weapons 
badly tempered, and therefore likely to betray the intrepid hands into which 
they are put — ^an error which we are satisfied France will never more commit. 
" Do little," says this distinguished officer (pp. 266, 267), " but do that little 
well : regard not so much the number of vessels, as the manner in which they 
may best be used ; and be prepared, in that imposing attitude, to await the 
practical solution of delicate questions which press with great force upon 
futurity, and indicate the course which France should take in the improvement 
and management of her maritime afiairs." 
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been given for sending to Corunna some handsome 
arms, to be presented, on the part of the British GrO" 
vernment, to the most distinguished leaders of the 
guerillas ; and those intended for Colonel Mina will be 
of a quality and value fitted to mark the high sense 
which is entertained of his valour and patriotism/* 

Upon the receipt of this despatch, the author sent a 
copy to the Earl of Wellington, transmitting the 
names of the guerillas, who, it appeared to the author, 
were best entitled to these marks of the high estima- 
tion in which their conduct was held by the Govern- 
ment and people of England ; and requested instruc- 
tions from the Earl of Wellington, as to the terms in 
which the author should convey those presents to the 
chiefs, in the Earl of Wellington's name. His Lordship 
replied, in a letter, of which the accompanying is a 
facsimile.* (See opposite.) 

This remarkable letter speaks to the people of 
England at the present conjimcture, as it were with 
a voice from the tomb, in words which show that, 
were the great Duke now alive, he would approve of a 
warfare of partizans, in combination with the opera- 
tions of the regular army, as has been suggested above ; 
for in the letter he plainly holds out such a system as 
worthy of imitation by a people determined, as the 
English people are, to maintain the independence of 
their country at any cost. 

245. Such was the prodigious effect of the irregular 
warfare in Spain, that this mode of acting, when a 
foreign army invades a country, has been systematized in 
a work entitled ' Des Partisans et des Corps Irr^guliers, 
Paris, 1823,' by M. Le Mire de Corvey, who had him- 
self served many years in Spain, and had witnessed the 
prodigious effects of guerilla warfare, combined with 
the disciplined valour of the British army, in repelling 
the intruders from the Spanish soil. This writer 
states on good authority that, during the seven years 
that the war in Spain continued, more than five 



* * Wellington Despatches,' vol, ix., p. 201. 

11 



242 THE NAVAL^ LTTTORAIs AND [PabtIV. 

hundred thousand French soldiers perished in that 
country by the guerilla bands alone.* 

246. The principle on which a guerilla war&re 
sliould be carried on, is to avoid general engagements 
with disciplined troops arranged in order of battle: 
such engagements being the particular duty of the 
regular army of the country, as part of the strategical 
combinations of the general comtmanding in chief the 
whole force of the nation. The partisan bands should 
hover on the flanks, and in the rear of the invading 
army : they should attack its detachments, overpower- 
ing all escorts which may be too weak to resist them, 
seizing treasure, getting possession of despatches from 
the enemy's commanders, and cutting off all stragglers 
on the line of the march. A warfare thus conducted, 
under the direction of skilful leaders, will not fail to 
keep the enemy in constant alarm : he will be attacked 
on every road, and will be compelled to fight in every 
defile, where the riflemen of the country will await 
him ; he will not be able to send the smallest supply 
from one place to another without a considerahle 
escort— thus wearying out his troops, and exposing 
them to numerous petty losses, without the acquisition 
of honour or advantage. 

247. If, to protect his escorts, the enemy should 
construct works at the points where roads intersect one 
another, and should garrison them by small detach- 
ments with artillery, as the French did during the war 
in the Peninsula Q Des Partisans et des Corps Irregu- 
liers, par M. de Corvey '), these detachments would be 
necessarily drawn from the general service, and would 
be useless with respect to the purpose for which the 
works are constructed; the partizan bands, well 
knowing the country, could turn the works by other 
roads, and fall suddenly upon the convoys, in places 
where they are not expected, and could not be effectu- 
ally resisted. 

248. "The partizan bands should avoid the open 

• * Des Partisans et des Corps Irr^guliers.' 
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country, unless they happen to be superior in number 
to the enemy, or to consist of cavalry. Their scene of 
action is therefore, in general, a hilly or an enclosed 
country, where they may come upon him by surprise ; 
and, without themselves incurring much loss, may 
inflict serious injury on the enemy, who, in a few 
months will, by such partial encounters, by the effects 
of disease, and by the other accidents which unavoid- 
ably happen in a country where the people are hostile 
to the invaders, suffer greater losses than might have 
been sustained in a general engagement. In such 
a war, all the inhabitants of the country are spies, 
watching the movements of the invaders : the day 
of the departure of a convoy, and the strength of 
its escort, are always ascertained; and, of course, 
measures can be taken to intercept it." (* Guerre des 
Partisans.*) 

249. **A partizan warfare should be carried on in 
each district by the people whose home is in that 
district. In a province, every man is known to his 
neighbour; the consciousness that each is receiving 
mutual aid from another, gives a unity to the actions, 
which generally ensures success : and the honour due 
to a brave action is enjoyed the more, as it is acquired 
under the eyes of neighbours and friends. If the bands 
of one province should be led to carry on the same 
mode of warfare in another, the men, feeling that 
they are no longer fighting for their own homes and 
families, and that they are acting on ground which 
is little, if at all, known to them, find their zeal 
diminish : the warfare languishes, or comes to an end. 
The extinction of the war in La Vendue, in 1794 — 
which, in many of its features, resembled the guerilla 
warfare afterwards carried on in Spain — is said to have 
been caused by the desertions wluch ensued, when it 
was extended into the provinces beyond the Loire, 
with whose inhabitants the people of La Vendee had 
little sympathy." (* Guerre des jPartisans/) 

250. The chiefs of the guerilla bands in Spain were 
not distinguished officers, skilled in military tactics : 

R 2 
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a miller, a surgeon, a curate, and a shepherd, were 
the men who led the peasantry of the country in a 
desultory warfare against the veteran troops of France. 
There is no doubt that men of the superior classes 
would be forthcoming in time of need in this country ; 
where, moreover, there would not be ^wanting men 
endowed with military skill, as well as patriotism, to 
head their countrymen in a similar warfare against the 
troops of a foreign invader. 

I^ indeed, levies of irregular troops — composed of 
young men, very imperfectly drilled — were opposed in 
conflict to regular and well-trained soldiers, there can 
bo no doubt that the former would be presently over- 
run and dispersed : but this is not the way in which 
irregular levies are to be employed. Their principal 
value will be as local forces, covering an extent of 
country which no army can protect; and their true 
occupation is to act as skirmishers in the movements 
preliminaiT to a general action. They should disperse 
over the face of the country when seriously resisted, 
and rapidly rally on any emergency ; they should also 
hover on the flanks and on the communications of the 
enemy's army, while the latter is engaged with that 
of the defenders. Such are the duties of irregnlar 
troops, and the service which they may render to their 
country is of the highest importance. Gkribaldi was a 
Guerrillo, and his volunteer riflemen, in the late Italian 
campaign (1859), were a good specimen of what such 
irregular troops are capable oi doing. The force 
under that chief was not numerous, nor had the men 
any proficiency in discipline, yet they operated with 
great success upon the right flank of the Austrian army, 
and obtained as much glory in the campaign as any 
troops in either of the armies. Our British volunteers 
would do even more than was effected by the Italian 
irregulars, for they would be trained to the use of 
their weapons; and, if called upon to defend their 
country, would act under the influence of that en- 
thusiasm which the patriotic spirit calls forth. Our 
regular army and our militia are most efficient ; and, if 
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to these services be added that of numerous companies 
of volunteers, in different parts of the empire, we might 
with confidence anticipate the most happy results, in 
the event of the whole military strength of the nation 
being called out for the purpose of resisting a foreign 
invader. 

251. The acts of cruelty, committed by the guerilla- 
bands on the French troops who fell into their hands, 
were retaliatory of the severe edicts issued by the 
French generals, to suppress the partizan warfare, and 
to punish the resistance of the peasantry. Napoleon 
imagined, that, as in Austria, Germany and Prussia, the 
peasantry remained neutral — leaving it to the regular 
armies to decide the contest — the peasantry of Spain 
would, likewise, remain neutral. They did so, while 
they supposed the entrance of the French army into 
their country was a friendly measure, intended to put a 
stop to the disorders in Spain; but, when Napoleon 
took military possession of the country, defeated its 
armies, and seized upon the capital, after the massacre 
of vast numbers of its inhabitants by the troops under 
Murat, in May 1808, the whole people rose simultane- 
ously against the intruders. Then began that fierce 
hostility between the French troops on the one side, 
and the Spanish people on the other. The French 
treated all Spaniards, whom they foimd in arms, as 
brigands ; they ordered the demolition of the towns and 
villages which furnished men for the guerillas, and 
transported to France the parents and families of those 
who joined their bands. This induced the guerillas to 
retaliate ; and the war became one of extermination, in 
which no quarter was given on either side. It is but 
justice to the French soldiers — who, by the command of 
their chiefs, murdered the guerillas in cold blood — to say 
that they remonstrated against such acts of cruelty, 
which provoked corresponding acts on the part of the 
Spaniards, towards the French soldiers whom they hap- 
pened to surprise in the performance of the details of 
the military service. The document given in the note 
overleaf, will sufficiently explain the cause of the hostile 
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manner stated, would constitute powerful 
to tbe regular army ; and, with such, we may safety 
adopt an extensive guerilla force, like that of Spain, 
without any risk of its condemnable practices being 
followed by the people of this country. 

The heroic resistance made by the Spanish people 
to their invaders, affords a practical proof of the 
efficiency of the system which the author has pro- 
pounded, and which, conformably to the expressed 
sentiments of the Duke of Wellington, he ventures to 
recommend as worthy of the British people, in con- 
ducting the internal defence of their country, should 
it unfortunately be placed in similar circumstances. 

253. It has been not unjustly said of the Spanish 
guerilla system, that when the allied army advanced 
into, and obtained possession of, the districts in which 
the guerillas had operated against the enemy ; and the 
several guerilla corps — some of which had become very 
strong — were called in to act in line with the army; 
they were not found very serviceable, and were rather 
an incumbrance. This could scarcely be otherwise. 
They could not manoeuvre with the army : they had 
been trained to avoid all regular conflicts, and to act in 
the desultory manner that has been described. In this 
way, they had done their work against the enemy; 
occupying many districts, before the regular army had 
driven the enemy out. It is no disparagement to the 
guerilla system to say, that, when the men were no 
longer required as guerillas, they were not very &t for 
regular warfare. 

254. In proportion as the people of England may 
safely rely upon the protecting power of a dominant fleet 
to prevent an enemy from crossing the Channel, may 
expense be spared in bringing into operation the 
various means and establishments for internal defence — 



the elementary organization of which, however, must 
not be imprudently deferred. But if the external means 
of protection, upon which England has heretofore re- 
lied — and upon which she may always firmly rely, if 
duty be done — should fail, then must the regular army. 
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the militia, and people of England, work out for them- 
selves the deliverance of their country ; and, in order 
to accomplish this great end, they must prepare ad- 
equate means of internal defence, and vigorously carry 
on the war, with all its stern and terrible realities, on 
British soil. 

An army of at least 200,000 infantry, with a large 
proportion of regular and yeomanry cavalry, and 200 
or 300 field-guns, should be collected in convenient 
localities : these should be strongly intrenched by works 
disposed about them, and should be in situations where 
they are not liable to be turned^ or invested on their 
entire circuit, (see Art. 180, p. 172). To these positions, 
in succession, the advanced corps of the army should 
retire — if overpowered, after having made the most 
determined resistance — in order to be supported by the 
main body which covers the capital. Here the most 
vigorous effort must be made to repel the enemy : 
should this not succeed, and the alternative should be 
either to enter the capital, or still keep the field, there 
should be no hesitation in deciding for the latter measure. 

When Frederick II. of Prussia, by one of his victo- 
ries, had opened his way to Berlin — which had been 
occupied by the enemy — he was advised to re-enter his 
capital. He declined, stating that, though it might have 
some good moral effect, he might be obliged to quit it 
again : whereas, said he, wherever the King of Prussia 
holds his head-quarters at the head of a victorious army 
in the field, that was his real military capital ; and he 
would never abandon it. Any serious local disasters, 
which a firm adherence to this great military principle 
might permit, will be effectually retrieved by a victorious 
army : whereas, a dereliction or relaxation of that great 
principle, for any moral or political object, might lead 
to the greatest of all disasters — the conquest of the 
country. 

255. It does not follow that, if London were not 
defended, it would be destroyed by the enemy; who 
would rather endeavour to secure its neutrality. To 
fortify London, on a circuit of at least thirty miles, 
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would be simply impracticable ; and the number of 
troons which would be required to occupy the worb 
would be 80 great, as to leave an insufficient force for 
service in the field. It would be the policy of the 
invader to attack the fortifications in some weak point; 
and, should an entrance be effected, the most fearfbl 
consequences would ensue. 

It is not the interest of the invaders to destroy a 
capital, but, on the contrary, to preserve it — laying, 
however, heavy contributions as a ransom for respecting 
it. All the regular force of England would not suffice 
to fortify and defend London, together with the for- 
tresses, the arsenals, in the country or on the coast. 
If the safety of the country were mainly to consist in 
defending fortresses, forts, and intrenched camps, we 
should assuredly be defeated, and perhaps conquered, 
in a war of posts in detail. The fortification of Paris 
is no case for the imitation of this country. Paris 
is the capital of a great continental nation, whose 
frontiers may be easily passed at any time, and at many 
points ; whereas London is the capital of our sea-girt 
island, which an enemy can only approach after having 
defeated a powerful fleet, whose resistance could not 
fail to sink or destroy great numbers of the ships, and 
prevent the landing of a considerable portion of the 
invading army. The fortification of its capital was sug- 
gested by the condition into which France was brought 
by a confederation of all the powers of Europe, to put 
down the despotism and tyranny of her ruler, which 
compelled them to take arms in a common cause. 
And a project of fortifying Paris, in later times, could 
only be suggested by the possibility of a recurrence of 
the like circumstances. England will never bring upon 
herself, even if this could be done, the vengeance of 
outraged peoples ; and she, as an insular sfaite, may 
best protect her capital by rendering the shores of the 
island unapproachable to an enemy. 

256. The following paragraph is extracted from the 

{)amphlet entitled * Des Partisans et des Corps Irregu- 
iers.' (Preface, p. xviii.) : — 
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" A great city, such as Berlin or Paris, cannot be 
defended successfully against an army, unless its in- 
habitants happen to be seized by some extraordinary 
fanaticism. The reason is plain : in all such cities, the 
wealthy proprietors and traders are not, or have ceased 
to be, military men ; their minds are occupied wholly 
with their commerce, and they feel a not unnatural 
repugnance to engage in combat against the regidar 
troops of the invader." 

As Marshal Massena, in 1810, — when pursuing the 
army of WelUngton, expecting to take the capital of 
Portugal, and to drive the British army to its ships, — 
was stopped by the formidable lines of Torres Vedras, 
which he did not dare to attack ; so the invaders of 
England, seeing that the army covering London had 
retired into a formidable well-intrenched position, would 
decline to attack it. Strong in infantry, and vastly 
superior to the enemy in those two arms — cavalry and 
artillery — in both oi which the invaders must neces- 
sarily be deficient, the defenders should abandon the 
Fabian policy, and, with their whole force assume 
the oflFensive, making a vigorous attack upon the 
retreating army, and letting loose swarms of irregular 
troops and volunteer riflemen to act on its flanks 
and rear. That army moving through a devastated 
country, surrounded by the levy en masse of the popula- 
tion, while gangs of navvies would destroy the bridges 
and break up the roads, would have to fight its way 
back to the coast through innumerable obstacles ; and 
those who did not lay down their arms would infallibly 
be driven into the sea. Far different, in all probability, 
would be the result if the whole military force of the 
country were shut up in London and a few other places, 
however strongly these might be fortified. 

257. Since much time will necessarily be required 
for the construction of Sir William Armstrong's breech- 
loading rifle guns, in sufficient numbers for general 
service, it becomes important that means should be 
found to rifle the smooth-bore guns, of which this 
country has so great a quantity in store ; so as to 
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render them, at least temporarily, applicable to ib 
)ur{)08e8 for whieb tbe new guns are intended. Muck 
las l»een Huid of tbe conversion of the 50-pouiidfii 
soliJ-sbot naval guns into rifled cannon, for firing 
elongated shot ; and of a similar conversion of the 
Frencb field-service guns; and no reason exists why 
tbe like conversions sbould not be made of the British 
artillery. Guns so rifled would, of course, be loaded at 
tbe muzzle, as usual ; but tbe sbot being coated with 
lead, or otherwise prepared, would, on being fired, be 
forced to take the tnrn of tbe grooves, and come out 
efiectnally rilled. By such means, the vast numbers of 
excellent and powerful guns which we possess — ^the 
68-pounder solid -shot gun, for naval and garrison 
service, and the smaller guns for tbe field — might thus 
be rendered available for immediate service. This 
w(nild, perhaps, be the most important service that 
could be rendered to the country at tbe present moment 
Intelligence of what has been done in France, in 
thus converting the old guns into rifled artillery, has 
been received by the author, amongst tbe numerous 
communications which he has received frotn men of 
science and skill in that country ; and he is happy to 
learn that the plan lately reconmiended by Mr. Basbley 
Britten, and that more recently put in practice by Sir 
William Armstrong, have been found to answer the 
purpose as effectually as can be desired. Both of the 
plans here alluded to, have been brought to the test of 
experimental trial at Shoebury Ness. The average 
range of Mr. Britten's 50lb. shells, at elevations of 10 
degrees, was 3490 yards, and the mean lateral deviation 
from the line of aim was five yards. The experiments 
were made on the 23rd of March last. But, since that 
time. Sir William Armstrong has ascertained that be 
can rifle any number of smooth-bore guns that may be 
required ; and, in August last, experiments were carried 
on with an 80-pounder and a common 3 2-pound er 
smooth-bore guns, rifled for elongated shot or shells of 
cast-iron. These were fired over a range of 3400 
yards, at a target six feet square, six rounds from each 



Part IV.] INTERNAL DEFENCE OF ENGLAND. 253 

gun; and every shot entered the target with, it is 
said, terrific and certain aim. On the 1st of September 
of the present year (1859), Sir WiUiam Armstrong's 
80-poiinder gun was tried, also at Shoebury Ness, and 
gave a range of 9000 yards — above 5i miles. 

258. The militia should be completed, at least on 
paper, by an immediate recurrence to the ballot. Until 
this be done, the military strength of England will not 
be placed on a sound and efficient foundation. The 
militia is the great source from which our army may 
best be strengthened ; and, on many occasions in the 
late war, the military force required for active duty 
abroad received from that source great accessions of 
men, ready trained, and who exhibited, in many gallant 
actions, the vast value and importance of their services. 
The slow process of raising the militia by ballot — 
which, by the operations of the law, requires, at least, 
five months from the time of issuing the royal procla- 
mation, to its completion — should not be deferred till 
the country is in danger. By having the rolls of the 
•militia always in a state of completion, nothing more 
will be required to bring that important auxiliary of 
the British army into full operation, than the Queen's 
proclamation for its embodiment. 

The regular force should be organized in corps d'armee, 
consisting of 20,000 men each, with the ordinary pro- 
portion of cavalry and artillery, and a field equipment. 
Three, at least, of these corps should be united, to form 
an army to cover the capital, on the side towards which 
the approach may be made, and as a support of 
the troops in advance upon the line of roads by 
which the enemy may threaten to advance : every inch 
of this advance should be disputed by the troops. 

The demands on the population of the country for 
naval and military service, including the militia, are 
beyond what voluntary enlistment can supply, con- 
sidering the numbers required for the completion of 
the new coimty police force in England and Scotland 
(about 40,000 men), for the able-bodied men now 
in permanent employment on railroads, and for the 
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vast emigration from this country. Besides these, theie 
luust be supplied the places of men ^^hose periods A 
service have expired, whether at home or in foreign 
stations; and those abroad have to be brought home, 
and relieved by others who must be sent ont it 
enormous cost, and at great inconvenience to the public 
service. At this moment^ when it is of the utmoBl 
inii>ortance to increase our military force in India, Hk 
rcj^ulation has produced the untoward eflfect of with- 
drawing from India 8000 or 10,000 well-trained soldien, 
ti) l)c discharged at home — ^whilst men are at least as 
much required there .'is in this country : this is one of 
the evil consequences of that change in the period of 
scTvice, which the author, in his place in parliament, did 
all in his power to prevent. 

The author pointed out — ^by reference to the Mutiny 
Act, and to the practice of the Greeks and Eromans— 
that unlimited service was not repugnant to the consti- 
tution of this country, nor derogatory to a free people; 
and he denied that it was in any manner the cause of 
desertion — which he stated was generally occasioned by 
some immediate excitement or dissatisfaction. 

He also pointed out, that the only way to render the 
military service attractive, was to oflFer a pecuniary 
reward and a provision for old age. 

In the Committee, March 30, 1847, the author 
stated that, whatever bounty were promised to a man 
on enlisting, it should be paid in money ; and that this 
should not be charged with the payment of the soldier s 
kit : he added, that in the French service, and in that 
of the United States, the contents of the kit are fur- 
nished by the public; and he recommended that the 
practice should be adopted in this country. 

He observed that, at the time he spoke, the incon- 
venience and expense of relieving and bringing home 
corps of troops, at the periods at that time regulated, 
were great; and he anticipated the greater diflSculty 
which would be felt when the measure should be in 
full operation. Pointing out that the expense of con- 
veying troops to India and the Colonies, and of bring- 
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J ing them back to England, would then be enormously 
^ increased. 

The author has pleasure, however, in observing 
^ that, from the latest statistical Returns relating to 
"T the present system of recruiting for the army, nearly 
the same number of men are enlisted every year ; the 
[ whole amount in Great Britain and Ireland being 
; nearly 50,100, or nearly 1000 men per week — not 
' including the men enlisted for the Horse and Foot- 
Guards, and the Royal Marines, nor including those 
who volunteer from the Militia into the regular army, 
and the great number who, in a direct manner, join 
the head-quarters of regiments without passing through 
the district service. It is singular that the relative pro- 
portions between the numbers enlisted of the agricul- 
tural and manufacturing classes are nearly constant. 
From this fact, as well as from the numbers who join 
the several volunteer rifle corps, we are led to con- 
clude that, under ordinary circumstances — ^that is, when 
some great emergency does not cause a sudden demand 
for a large increase of the army — the strength of the 
British military force is kept up in a regular and 
satisfactory manner, and the Government may safely 
rely, for this object, on the eflSciency of the recruiting 
system. 

The recruits, in general, do not seem to be drawn 
from the most ignorant class of men, since 60 per cent, 
of the whole number enlisted during the year ending 
March, 1859, are returned as being able to read and 
write. 

In order to avoid the necessity of raising men on 
the spur of the moment, the measure proposed by 
Lieut.-Ool. Eyre, of the Bengal Artillery, is deserving 
of consideration. This oflScer proposes, instead of the 
additional battahon which has lately been added to 
certain regiments of the Line, to raise a certain number 
of "garrison battalions" expressly for home defence, 
and a corresponding number of " Indian battalions " 
for local service in India, with liberty of exchanges 
being made reciprocally between these local services. 
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By this measure, tlie Colonel observes that the tome 
battalions would become, as it were, recruiting depots 
for those in India, which would thus gain a constant 
succession of healthy soldiers to replace those who may 
have been for a time exposed to the difficulties and 
privations of the service in the East. 

On the whole, however, it would probably be the 
most advantageous to revert to a sound system of 
Ballot for the enrolment of the Militia — *' the constitu- 
tional force of the kingdom," as it has been generaUy 
called; that is, we should return to a modified conr 
scription for the defence of the country. This done, 
the army will, as heretofore, be recruited by well- 
trained men, raised from a force which no longer com- 
petes with the standing army in the mode of enlist- 
ment ; and, as was proved in the late war, the benefit 
produced by that supply of well-trained miUtiamen 
will be the greater, in proportion as the safety of the 
country shall demand an increase of the regular army. 

259. It is now certain that there will be no difficulty, 
in time of peace, in keeping to its full amount the num- 
ber of seamen annually voted by Parliament for the 
Royal Navy, provided due attention be paid to the wants 
and comforts of the men at first joining, good manage- 
ment in respect of discipline, and more indulgence be 
allowed when the ship is in port ; but when a sudden 
augmentation is required, a difficulty is felt in the 
attempt to meet it. 

In article 212, allusion has been made to the diffi- 
culty which is likely to be felt in raising seamen by 
voluntary engagement, in the event of the Grovernment 
being suddenly called upon, at the breaking out of a 
war, to man the Royal Navy. Since that article was 
written, various plans have been proposed, in order to 
meet such an emergency. One of these is, to select, as 
recruits, the best of the lads who have completed the 
terms of their confinement in the Reformatories of the 
country. The nation, certainly, has a right to the ser- 
vices of reformed culprits, in return for the care and 
expense bestowed on them for their maintenance and 
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education in those establishments; and such persons, 
subsequently trained in the discipline and duties of a 
ship of war, are likely to become efficient seamen 
and useful members of society. Another plan is, to 
invite landsmen and ordinary seamen to undergo a 
course of training in the Royal Navy, under an en- 
gagement to return to the Queen's service, when called 
upon, in the event of a war breaking out ; they being left 
at liberty, in the meantime — with a small pay from the 
country as a retaining fee — to pursue their calling in the 
merchant-service. Such a measure is probably as near 
an approximation to the system pursued on the Con- 
tinent, as the nature of British institutions will admit of. 

In his speech on the Navy Reserve Bill, August 5th, 
1859, Sir Francis Baring observed, that in France 
every man of a fit age is liable to serve in the navy, 
when required ; the conscript is made to serve three 
years, and is then discharged under the obligation of 
returning to the duty, when called upon. Anticipating 
the objection that the state by this discharge loses the 
man's service at the very time that he is best qualified 
to render it, Sir F. Baring replied, that during peace 
this is of small importance, and that, when a war breaks 
out, the men thus engaged require no special training, 
being already able seamen. The right honourable 
gentleman expressed his wish that some system might 
be devised, which would enable the men in the royal 
and mercantile navies reciprocally to perform the duties 
of those services. Were this the case, generally, men 
enrolled, or called upon for the warlike navy, would 
already have been trained on board a Queen's ship. 
This is of much more importance now than formerly, 
on accpunt of the employment of steam, and the im- 
provements which have taken place in gunnery practice. 

Sir M. F. F, Berkeley, in a letter to Sir F. T. Baring, 
dated October 6, and inserted in the * Times ' October 
18th, 1859, observes that in whatever port France, 
when at war with England, may have a fleet, England 
must have a fleet in attendance ; and, admitting that 
the opposing fleets should be engaged, he thinks it 

B 
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probable that both would be nearly annihilated. 
Assuming, however, that our fleet sustains the ^eatest 
loss, Sir M. Berkeley is of opinion that we ought to 
have a reserve fleet independent of every other. This 
fleet should be ever at hand ; and on it the protec- 
tion of the country must depend. Sir M. Berkeley 
calls attention to the fact that, in the present system 
of naval armament, the smallest gun-boat carries wea- 
pons equally destructive as those of the largest ship 
m the service, and might cause the most serious damage 
to a ship-of-the-line ; and that a number of small gun- 
boats, independent of the reserve fleet of line-of-battle 
ships, should be appropriated, to protect the shores of 
the country in the event of an unsuccessful engagement 
with the enemy's fleet at sea. He doubts not that gun- 
boats would be readily manned, by men now employed 
in the coasting trade, if care be taken to assure the 
sea-faring population at home that their services 
would not be required till their homes were threatened, 
and that they were to serve only for the defence of 
those homes. But it must be observed, that small gun- 
boats, however formidable to line-of-battle ships in in- 
land seas and shallow waters, are utterly unfit for ocean 
service, or on open coasts ; and that swarms of ** pig- 
mies and cockchafers" would, moreover, absorb (Art. 
217, 218) a large portion of our naval resources, which 
it would be better to employ in the formation of a re- 
serve squadron of ships-of-the-line * ; by which, should ^ 
so serious an evil as the almost total annihilation of 
the fleets engaged take place, we might complete the 
destruction of the enemy's ships, and thus bring the 
projected invasion of the country to an end. Sir M. 
Berkeley conceives that the port of Cherbourg could 



* With respect to the substitution of rashes and floating batteries covered 
with iron plates for ships-of-the-line in the formation of fleets, the French 
naval officer, Lieut. Grivel, has well observed, that, however useful vessels of 
that description may be for special services, the nation which should be the 
first to abandon the system oi ocean fleets of ships-of-the-line — true emblems 
of naval ascendancy — would soon find herself fallen from the high rank of a 
first-rate naval and colonial power. 
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be most easily watched from Spithead or Portland : but 
it may be said that the Channel Islands are, in reality, 
the advanced posts of England ; and from these that 
great arsenal could be most effectually observed. 
Aldemey and Guernsey are admirably situated for 
resisting any attempt at aggression on our coasts from 
Cherbourg ; for no expedition from thence could gain 
the open channel without having first masked, block- 
aded, destroyed, or at least eflFectually shattered, the 
large steam-fleet which Great Britain would undoubt- 
edly station at one of these islands in a time of war. 

To keep on ftdl pay ten or twenty thousand seamen 
permanently, in addition to the ordinary strength of the 
navy, is possible, but it would inconveniently increase 
the estimates ; and the only alternative is, to form a 
reserve of seamen, who may receive a modified pay for 
temporary service as above indicated : the terms to be 
settled, in an arrangement with the men themselves, so 
as to ensure the supply required for such service at the 
least expense to the country. 

Admiral Sir Charles Napier observes (see his Letter 
to the Duke of Somerset in the * Times,' October 17, 
1859), that the evils chiefly complained of by seamen 
are : — first, the discomfort on board the hulks while the 
ships are being fitted out : when a man enters he 
seldom has a farthing in his pocket with which to 
purchase his little comforts ; ior these he is obliged to 
go in debt to the persons who profess to supply them, 
and those persons commonly charge him far more than 
the articles are worth. This evil might, of course, be 
obviated by a small advance of money being made to a 
man, in addition to the bounty, which is commonly 
required for the liquidation of former debts, or for the 
support of his wife, if he have one. Secondly, the 
confinement the men are subject to on board a ship : 
the moment a ship goes to Spithead, or the Sound, all 
leave of absence is stopped, and driU begins ; that drill 
is carried on, too, in a manner which disgusts the men, 
and deters others from entering. 

To provide for the contingency of sudden war, the 
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method lately proposed by Sir Charles Napier appears 
to be very feasible. The gallant Admiral recommends 
that there should be kept np a Channel fleet of ten line- 
of-battle ships fully manned with seamen, but with only 
half the complement of marines. At the breaking oirt 
of a warj half of each ship's crew should be turned over 
to another ship of equal rate, and all the twenty ships 
may then be filled up with marines; thus the fleet 
would be immediately doubled, and there would be, 
besides, the ships manned with the reserve seamen. 
The marines might be drawn from the garrisons of the 
sea-port towns, and their places might be supplied by 
the militia, who would thus have time to be completely 
disciplined, and ready to meet any invading army on 
the soil of their country. 

With respect to this part of the arrangement, it may 
be doubted whether or not the efficiency of the fleet in 
time of war would not be greatly impaired by taking 
from the ships one-half of their crews, and supplying 
the places of these with fresh hands ; and whether it 
would not be necessary that the ships, whose crews are 
to be changed, should go into port for the purpose. 
Now, there would be no time for this. Our danger 
is alwavs the greatest on the breaking out of a 
war with France, whose fleets may be manned imme- 
diately by the facilities which her Squipages de ligne 
aflFord ; while, in this country, a precious time would be 
lost in the process of making a transference of hands, 
which at the same time detracts from the efficiency of 
our ships ;* and these would be actually in port when 
they ought to be at sea. 

• M. de la Grraviere deprecates in strong terms (*Guerres Maritimes,' torn, ii, 
p. 262) the fatal error of arming and fitting ships and vessels in haste, when 
required for actual service ; and sending their crews forth imperfectly organ- 
ized, and insufficiently instructed, to fight a skilful enemy with weapons 
hadly tempered, and therefore likely to betray the intrepid hands into which 
they are put — an error which we are satisfied France will never more oommit. 
** Do little," says this distinguished officer (pp. 266, 267), " but do that little 
well : regard not so much the number of vessels, as the manner in which they 
may best be used ; and be prepared, in that imposing attitude, to await the 
practical solution of delicate questions which press with great force upon 
futurity, and Indicate the course which France should take in the improvement 
and management of her maritime affairs.** 
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That England is most in danger at the commence- 
ment of a war with France, will be very evident on a 
consideration of some extracts from the proceedings of 
the Enqudte Parlementaire in 1850. (See the Appendix 
at the end of this work.) 

But it appears, from the proceedings in the late Ses- 
sion of Parliament, and the nimieroiis plans which have 
been suggested since, as they appeared in the public 
journals, (see particularly Sir Francis Baring's Speech 
on the Navy Reserve Bill, Sir Charles Napier's Letter 
to the Duke of Somerset, and Sir F, Berkeley's Letter 
to Sir F, T, Baring on the defence of the Channel,) 
that no plan has yet become available for manning 
efficiently new-commissioned ships at the commence- 
ment of a war. It seems that the only sound and 
reliable plan for having a fleet always ready is, to form 
a standing navy manned by at least 50,000 seamen : to 
obtain this is, as Sir Charles Napier states it, merely a 
money question, and money will assuredly not be 
wanting to provide in this manner for the security of 
the country. 

The French think it useless to have many more ships 
afloat than they can promptly man, and therefore they 
attach primary importance to establishments which no 
money can purchase, and which cannot be improvised 
— well-organized ships'-crews, consisting of seamen, 
seamen-gunners, riflemen, and well-instructed officers. 
We have a vast superiority of ships afloat ; but, though 
a first-rate maritime people^ we have not yet pro- 
vided adequate means for giving prompt vitality to 
new-commissioned ships by providing well-organized 
crews. 

Our Government should ponder upon this, and view 
it in connexion with what is stated in the *Enqu6te 
Parlementaire ' (see the Appendix to this work) upon 
the French system of Inscription Maritime and the 
formation of Equipages de Ligne. It should also be 
considered that our proposed reserve of seamen, long 
since voted, has not been completed, and that we are 
actually experiencing very great difficulty in completing 
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the crews of some noble ships now in conunission, and 
much required for active service. 

Until this difficullj is removed, our superiority in 
the materiel will be of no avail, in consequence of onr 
inferiority in the personnel^ at the beginning of a war: 
in short, we shall not be able to put forth the plenitude 
of our power, before France will have had opportuni- 
ties of using, very much to our detriment, the resources 
with which she is abundantly provided. 

The author has endeavoured to point out, as of the 
first and most vital importance to England, the alarm- 
ing disability imder which we now suflFer, — and which, 
if not removed, we must ever experience, — that of 
being unable readily to man our newly-commissioned 
ships in case of emergency ; and, on the other hand, 
the prodigious advantages over us, in this respect, 
which the French possess. We have it no longer in 
our power to resort to those compulsory measures by 
whicn, in former times, (as in 1717, 1790, 1791, and 
throughout the whole of the great French Revolution), 
the ships of the British Navy were manned and fitted 
for sea more promptly than those of any other nation, 
and when the menaced hostilities were arrested by the 
promptitude and extent of our preparations. 

It appears that the French confidently anticipate that, 
in any future emergency of a warlike character, they, 
by retaining their compulsory law of enrolment, out of 
which their system of * equipages de ligne ' is formed, 
' may forthwith man for active service, a large reserve 
of ships and vessels ; whilst we — forced to relinquish, 
or afraid to resort to, practices no longer deemed con- 
sistent with the spirit and feeling of the age — will have 
to commence a war under serious disadvantages, which 
can scarcely be obviated, at any cost, by our present 
system of voluntary engagement. 

There can be no higher or more important object 
than that of providing an eflScient remedy for evils 
such as these. Without this, no improvements in the 
Naval and Military Sciences, and nothing that Parlia- 
ment can enact, will suffice to place this country in a 
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state of security, against such hostile designs, on the 
part of France, as are too plainly manifest from the 
tenor of the official documents which the author has 
indicated. 

260. To be enabled, sufficiently early, to train to the 
use of arms, portions of our population adequate to form 
an extensive irregular force — proper to act, in combina- 
tion with a regular army, in the manner which has been 
described — no time should be lost in forming the element 
of such a force, by calling out and training small quotas 
of the people, to be so instructed for short periods of 
service : these to be succeeded by fresh quotas, to under- 
go the Uke training; so that, when the day of need 
comes, all the quotas that have been trained may be 
called out, and formed into independent companies 
imder a chief or captain — selected as possessing a 
superior degree of that zeal, intelligence, and activity, 
which so many will have displayed — aided by two 
subalterns or subordinate officers. These, together with 
the independent companies of volunteer riflemen, will 
constitute a very large irregular force; which, to be 
efficient, in combination with the operations of a regular 
army, should amount to 300,000 irregulars ; the whole 
constituting a force of 500,000 men in arms, ready and 
well prepared to repel the invaders, if unhappily they 
should make good their landing. 

261. It is not proposed to give regular pay to the 
volunteer rifle companies, nor to the men belonging to the 
quotas of the levy en masse — who, having been drilled, 
would be first called out; but these irregular corps 
or bands should be clad in some description of mili- 
tary imiform and regularly rationed, if possible. As, 
in their desultory operations, this may be difficult, 
receipts should be given by the commanders of com- 
panies, or by a commissariat officer, for all provisions 
purchased or impressed for the sustenance of these 
corps; which receipts should afterwards be taken up 
by the Government, and payment made to the persons 
from whom those supplies had been obtained. 

In this manner, the population of England would 
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become susceptible, to a considerable extent, of prompt^ 
forming a large and well-trained active, irre^lar force. 
And no country can, in these days — ^having a restless, 
ambitious, despotic, and powerful neighbour — be con- 
sidered safe, but by possessing a population so trained 
to arms, its arsenals well fortified, and, moreover, a 
powerful and well-disciplined army in the field. 

These, no doubt, would be expensive measures ; but 
we have only to choose between the national security, 
which they would obtain, and the awful alternative 
which the want or deficiency of such means would 
assuredly incur. 

262. The rifle movement, so extensively taking place 
in the counties of England and Scotland, is a striking 
manifestation of the patriotic spirit which has been 
evoked in this country by the implied menace of an inva- 
sion. It forms a broad foundation on which to raise a 
vast irregular force composed of persons of various 
ranks, stations, and callings. When, at that most valu- 
able institution, the School of Musketiy at Hythe, the 
members of the Rifle Corps shall have been thoroughly 
instructed in a skilful use of their very efficient weapon; 
and when their companies shall be combined v^ith a 
well-organized army consisting of regular troops and 
such of the militia as have been embodied at least one 
year; there can be no doubt that, with our numerous 
cavalry and field-artillery — our naval arsenals also being 
put in security — England will be enabled effectually to 
resist any attempt wjaich may be made against her 
national independence. 

But, in order that the volunteers may be efficiently 
taught the use of the rifle, intelligent persons should be 
sent to the school at Hythe, as is the case with instructors 
for the army, there to be perfected in the system of 
management pursued at the institution; and these 
' persons should be afterwards appointed to instruct the 
volunteer recruits. If the fimds raised by the subscrip- 
tions of the individuals composing the corps should not 
suffice to remunerate the instructors, it would be worthy 
of the G-overnment, and, in the time of need, would 
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amply repay the outlay, to aflFord a special allowance 
for that important purpose. 

The riflemen should be embodied in independent 
companies of about 100 men each, having a chief 
partizan volunteer and two subalterns; and the com- 
panies should be formed in two subdivisions and four 
squads, each squad commanded by a sergeant. 

Independent troops of volunteer cavalry and mounted 
riflemen, each of seventy-five men, should likewise be 
formed." These should be divided into sedentary and 
active troops. The former composed of married men, 
fathers of families, and the sons of widows, or of other 
persons dependent upon them. The active companies 
should consist of young men, free from incumbrance, ac- 
tive, enterprising, and intelligent. Great care should be 
taken in the selection of the chiefs of these companies. 
During the elementary training, in the rifle-ground, 
young men, possessing in the highest degree these 
qualifications, will soon become distinguished ; and, if 
these be appointed, they will have plenty of followers 
ready to act under them. Honorary distinctions, re- 
wards, and even military rank, should be conferred 
upon those who distinguish themselves in the field, 
whoever they may be — so as to open to them a career 
to military honours. Thus the situation of chief of a 
cavalry troop of partizan-volunteers would become very 
attractive ; and open a fine field for the display of in- 
telligence, enterprise, tact, and audacity. 

263. The country being in danger, the rank of chiefs 
or captains of these irregular companies or bands of 
partizans would be very alluring to public-spirited, 
enterprizing young men, of all classes. We read the 
narratives of irregular warfare with more interest than 
the details of regular campaigns ; while to be a par- 
ticipator in exploits in which there is so much of 

• Bands of guerillo cavalry kept the field, and operated with great effect in 
the two Oastiles and other open districts throughout the Peninsular War. And 
their very appearance proved how harassing and even deadly they were to 
the enemy : for the troopers of these corps were nearly all mounted on French 
horses, and were clad in French uniforms of every variety, from the dress of a 
marshal to that of a drum-boy or trumpeter. 
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CONCLUSION. 

265. England should place reliance only in her own 
measures to provide effectually for the safety of the* 
state; and, in a cause so righteous, put her trust in 
Almighty God, that 'he will bless with success the 

Elans formed by human skill, with the appliances of 
uman means, to enable her to repel any unprovoked 
aggression that may be attempted against her in- 
dependence, and thus avert from this highly favoured 
land the greatest of national calamities. 

To put England in a state of perfect security, in the 
manner stated in this paper, there must be, as has been 
said — 1st, a standing navy ftdly adequate to the protec- 
tion of her colonies and her commerce in every region 
of the earth, and moreover to maintain a decided 
superiority in the British Channel. 

2ndly. — There must be an efficient army, at home, 
subject to reduction on a peace establishment in pro- 

{)ortion as the naval resources of the country are deve- 
oped, that development extending to the ftiU of what 
may be required in a state of war. 

3rdly. — The militia must be completely enrolled by 
resort to the Ballot, all trained by rotation of regiments 
during peace, and be ready for embodiment. 

4thly. — The irregular forces of the country all en- 
rolled and complete on paper, and exercised in their 
pecuKar duties, must be ready to spring into active 
existence by proclamation. 

Sthly. — The naval arsenals, harbours, and roadsteads 
must be well fortified, equipped, and garrisoned. The 
capital covered and protected from insult, in the best 
manner that military experience can suggest, con- 
sistently with the means at our disposal, and with the 
general defence and safety of the whole country. 
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6thly. — The military arsenal or arsenals must be 
established in the most convenient point or points in 
the interior of the country. Coast-roads and railways 
must be constructed along the shores most accessible 
to an enemy, and the moveable batteries of ordnance 
must be stored in stations close to the lines by which 
those batteries may be rapidly moved to threatened 
points. 

7thly. — ^Forts and fixed batteries must be constructed 
for the defence of all the great commercial cities and 
communities throughout the kingdom — particularly on 
the Mersey, the Clyde, the Tyne, and the Forth. These 
must be laid out by skilful engineers, and armed with 
the powerful ordnance of the present day ; they must 
be manned by volunteer gunners, raised by the public 
spirit of those commercial communities, and their 
exercises for instruction must cpntinue without inter- 
mission even in time of peace : there will thus be left 
available for the defence of the naval arsenals, harbours, 
and roadsteads, and for service of the army in the field, 
all the well-trained artillerymen, of whom, but for such 
aid, the country could not furnish a sufficient number. 
Thus prepared in all respects, the coast of Britain will 
be unapproachable, her shores inexpugnable, the interior 
of the country impenetrable by a foe; and England 
be made invincible. 
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APPENDIX. 

(Referred to ox Paqb 261.) 



Admiral Dupetit-Thonare states, in reply to a leading qi 
tion put to him by the Ck)mmittee : — (EnquSte Parlementaiie). 

** r>ans ma peiisee, bien que TAngleterre ait fait des fortifr 
eatiouH, il y a toujours possibilite d'un d^barquement chez elk, 
et i)our eela nous n'aurons pas besoin de vaisseaux de guerre: 
nous n'aurions besoin que oe 70 corvettes et d'avisos k yapenr 
mixtes. Avec cela nous pourrions — sans que I'Angleterre eut 
le moven do s'y opposer— jeter 70,000 hommes sur la cote 
d'Angletorre, qm n'a jamais resist^ k una invasion. Toutesles 
invasions en Angleterre ont 6t^ couronn^es de succ^ : elle n'est 
pr6par6e k uno ^erre territoriale comme nous pourrions le 
faire. l^es Anglais n'ont pas Tesprit guerrier ; ils n'ont rien 
d'organisi aujourd'hui : et si nous avions la guerre avec eux, 
nous n'aurions qu'une chose k faire — ce serait un d^barque- 
ment." • 

Vice- Admiral Baudin, in his evidence on "La Constitution 
de la Flotte," ** states that it is not only necessary to have a naval 
force adequate to defence, but moreover to prepare an aggressive 
force, with which to undertake maritime expeditions, particu- 
larly in the Mediterranean as well as elsewhere. 

With respect to manning the navy, " Tinscription maritime " 
is strongly urged by the Commission® to be maintained to the 
fullest extent ; the companies of workmen in the arsenals to 
be increased ; and it is added that the very important institution 
of " Equipages de ligne " sliould be rendered more eflScient, in 
order to remedy the defect pointed out by M. Chamier (vol. i. p. 
305), by forming and training special compagnies d'^lite,** con- 
sisting of tirailleurs and seamen-gunners, adequate to man, forth- 
with and at any time, a considerable additional naval force of 
ships-of-the-line, frigates and smaller vessels;® an advantage 
which is significantly adverted to in various parts of * L'Enquete 
Parlementaire,' as one which we do not possess, cannot speedily 
accomplish by voluntary engagement, and shall no longer be 
able to eflfect, as heretofore, by the press-gang ; and which will 

• Tom. ii. p. 107. ^ Vol. ii. p. 187, 

^ * L'lnscription Maritime,' and * Equipages de Ligne,' vol. ii. pp. 188 196 
d Vol i. pp. 304, 318. • Vol. i. p. 349. 
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therefore give to France a prodigious superiority over us at the 
commencement of a war. 

M. de Montaignac states : * — " Quant k la presse, dont les 
Anglais ont use dans la demifere guerre, vous savez que d6jk 
en 1793 et 1795, les r^voltes trfes-dangereuses qui ont eclats 
sur les escadres Anglaises ont ^te le r^sultat de la presse. Les 
oflSciers Anglais sent aujourd'hui convaincus qu'on ne pourrait 
meme plus user de ce moyen.*' 

M. de Montaignac adds : ^ — " C'est ce qui me fait penser 
que si la France avait assez de vaisseaux pour — au premier 
moment d'une guerre — mettre dehors une trfes-forte arm^e, de 
27 a 30 vaisseaux par exemple, nous aurions, avec une bonne 
organisation du personnel, un avantage considerable sur TAn- 
gleterre, au premier moment de la guerre." 

» P. 180, torn, ii., 1851. «» lb. 
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ALPHABETICALLY ARRANGED. 



A. 
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Armstrong's, Sir Wm., guns are now in a state of 

forwardness 
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modem, first used at the siege of Algeziras in 
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means of defence j 
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end of a siege ^ J 
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direct fire 
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Camot, question of, answered 
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London^ impossibility of fortifying . . 

the army covering, should assume the offensive! 



on the retirement of the enemy 

M. 
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Madrid, massacre at, was the immediate cause of the ) 
Peninsular War j 

Mangin M., opinion of, concerning the polygonal system) 
of fortification J 

replies of, to the observations of Col. Humphrey ) 

on the Woolwich experiments / 
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Mantelets of green hides would protect against vertical I 
fire ) 
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e beiDg taken in France toi: 

regain its former rank « » J 

a prepoDde rating, Mtential for the protectioo of) 

Great Britain / 

stores iliadld be muiucd from Woolwich.. .. 
Nnvira the, of Europe u.d iLe United States have beenlj 
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NaTrics, manner of employing, to oppose the progress of); 

an invading army I| 
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Ordnance, table of the quantity of, required for anl 
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rejected in the system of Fergosson 
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hors ae combat / 

— -^ heavier than 4-oz. balls, proposed 
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the defence of a place J 
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BERTHA'S Jonmal daring a Visit to her Uncle in England. 
('onUlnlnft a Variety of Intereatingaiid InstmctiTe Information. Seventh 
Edition. Woodcuta. 12mo. la.fid, 
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OLIVER CROMWELL & JOHN BUNYAN. By Robzbt Southkt. 
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HISTORY OF THE FALL OF THE JESUITS. 
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MISSIONARY LIFE IN CANADA. By Rev. J. Abbott. 
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HIGHLAND SPORTS. By Chaeles St. Johk. 
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ADVENTURES IN MEXICO. By G. F. Ruxtow. 
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BUXTON'S (Sib Fowkll) Memoirs. With Selections from his 

Correspondence. By bis Son. Ilsfth JEdUion, 8vo. 16s.; or, Bopular 
EdUUm. PostSvo. S8,6d. 

BYBON^S (Lo&d) life. Letters, and Jonmals. By Thomas Moobb. 

CdbmttJBiUUm, PlatM. 6 Vols. Feap.8yo. 18ff. 

Life, Letters, and Journals. By Thomas Moobb. Popukar 



Edition. Portrait and Vignette. One Yolame, rojral 8vo. 12«. 
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Poetical Works. Cabinet Editum, Plates. 10 Y<^ 
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GALYIN'S (John) Life. With Extracts from his Correspondenoe. 

By Thomas H. Dybb. Portrait. 8vo. 16*. 
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CABNAKYON'S (Lobd) Portugal, Oallicia, and the Basque 
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CAMPBELL'S (Lobd) LIycs of the Lord Chancellors and Keepers 
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Shakspeare's Legal Acquirements Considered. 
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CHARMED ROE (JTrm) ; or. The Story of the Little Brother and 
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CLARENDON (Losd Chavoblloe) ; Lives of his Friends and 
Contemporaries, illostradre of Portraits in his Gallery. By Lady 
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CLAUSEWITZ'S (Carl Yos) Camp^gn of 1812, in Bnsda. 
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COLERIDGE (Sahvbl Tatlor). Specimens of his Table-Talk. 
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Practical Knowledge, and adapted for Private Families. Ifew Edition. 
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CORNWALLIS (The) Papers and Correspondence daring the 
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Second Edition. 8 Vols. Svo. 63«. 
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New Edition. 2 Vols. Post Svo. 12s. 
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CUNNINGHAM'S (Allan) Poems and Songs. Now first col- 
lected and arranged, with Biograpliical Notice. 24ino 2«. M. 

(Capt. J. D.) History of the Sikhs. Prom 
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Visitors to the Metropolis. Map. 16ino. 6«. 
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and Associations. Woodcuts. Fcap. 8vo. Is. 

Works of Oliver Goldsmith. Edited with 
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PostSro. 2s. 6d. 

CROWE'S (J. A.) Notices of the Early Flemish Painters; their 

Lives and Works. Woodcuts. PostSro. 12«. 

CURETON (Rkv. W.) Remains of a very Ancient Recension of 
the Four Gospels in Syriac, hitherto unknown in Europe. DL<icoyered, 
Edited, and Translated. 4to. 2is. 

DARWIN'S (Charles) Journal of Researches into the Natural 
History and Geology of the Countries visited during a Voyage round the 
World. Post Svo. S*. 6d. 

DAVIS'S (Sib J. F.) China : A General Description of that Empire 
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Post Svo. 14a. 

DAVY'S (Sir Httmphrt) Consolations in Travel; or. Last Days 
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Salmonia ; or. Days of Fly Fishing. With some Account 

of the Habits of Fishes belonging to the genus Salmo. Fourth Edition, 
Woodcuts. Fcap. Svo. 6s. 
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DOXBSnC MODESK COOKERY. Foondad oa PirincipleB of 

Eflpoomj and PmetlMl Knowtodce, and adapted for Fri-rata FamiUea. 
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Naril Warfitfe with Steem. Woodcuts. Svo. Se. 6A 

DRAKES (Sim FmAvoxs) Life, Yoyages, and Exploits, by Sea and 
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DRINKWATER*S (Jon) Hiittoxy ol the Siege of Qibnltar, 
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Setomd Mdiiicm, Portrait. 8to. 10«.6d. 

D OFFERINGS (Lomi>) Letters from High Latitudes, being some 
Aceoont of a Yacht Yoxage to Icaland, ^be., in 1866. J^turth JSdUiom. 
Woodcata. PoatSvo. 98. 

DURHAM'S (Admisal Sim Phiup) KstsI Life and Benriees. Bj 

Capt. ALBXAVDSft MuamAT. 8to. 5».9d, 

DYER'S (Thomas H.) Life and Letters of John Calyia. Compiled 

from authentic Soareea. Portrait Sro. 1S«. 

— History of Modem Snrope. From the taking of 
Constantinople by th« Tnrka to the Close of the War in the Crimea, 
i Vola. 8vo. In PrepmrtMam, 

EASTLAKE (Sim Chablss) The Schools of Painting in Italy. 
From the Earliest timea. From the German of Kvoueb. Bdited, with 
Notes. Third Edition. Illustrated from the Old Masters. 2 Vols. 

Post 8to. ao«. 
EDWARDS' (W. H.) Voyage np the Rirer Amason, inchtding^ a 

Visit to Para. PostSro. 2§.W. 

EQERTON'S (lion, Capt. Frakcm) Joomal of a Winter's Tour in 
India ; with a Visit to Nepaol. Woodcuts. 2 Vols. Post 8vo. 18f. 
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ELIOT'S (Hon. W. G. C.) Khans of the Crimea. Being a Nar- 
rative of an Embassy from Frederick the Great to the Court of Krlm 
Gerai. Translated from the Garmaa. PostSvo. Ss. 

ELLIS (Mrs.) On the Education of Character^ idth Hints on Moral 

Training. Post Svo. 7«. 6d. 

(RsT. W.) Three Yisits to Madagascar. During 1853,-54, 
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II ELLESMERE'S (Lord) Two Sieges of Vienna by the Turks. 

I Translated fh>m the German. Post 8vx). 2«. 6d, 

' Second Campaign of Radetzkj in Piedmont. 

The Defence of Temeswar and the Gamp of the Ban. From the German. 
PostSvo. 68, 6d. 

Life and Character of the Duke of Wellington ; 



Fcap.Svo. 6d. 

Campaign of 1812 in Russia, from the German 



of General Carl Yon Glausewitx. Mi^. 8yo. 10s. 6d. 
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Engineering. 8to. 12«. 

BLPHINSTONE'S (Hon. Mouktstuam) History of India— the 
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ELWIN'S (Rbv. W.) Lives of Eminent British Poets. Prom 
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ENGLAND (Histobt op) from the Peace of Utrecht to the Peace 
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lections of Natural History. Third Edition. Weodents. Fcap.8vo. 6s, 
■ Gleanings in Natural History. With Anecdotes of tht 

Sagacity and Instinct of Animals. Eighth Editiom. Fcap.Svo. 6s. 

JOHNSON'S (Da. Sakuel) Life : By James Boswell. Including 
the Tour to the Hebrides, with Notes by Snt W. Scott. Edited by 
the late Mb. Crokeb. Third Editum. Portraits. Boyal 8vo. 15s. 



Lives of the most eminent English Poets. A New 

Edition. Edited by Pktbb Cunnxsgham. 8 vols. 8vo. 22s. 6d, 
(Murray's British Classics.) 

JOHNSTON'S (Wm.) England as it is : Social, PoUtical, and 
Industrial, in the Middle of the 19th Century. 2 Vols. PoetSro. IBs. 

JOURNAL OF A NATURALIST. Fourth Edition. . Woodcuts. 

PostSvo. 9s. 6d. 

JOWETT'S (Rev. B.) Commentary on St Paul's I^istles to the 
Thessalonians, Oalatians, and Romans. With Notes and Disiertatlons. 
Second Edition. 2Yols. 8vo. 

JONES' (Rev. R.) Literary Remains. Consisting of his Lectures 

and Tracts on Political Economy. With a Prefatory Notice. By Bev. 
W. Whbwwx, DJ). Portrait. 8vo. lis. 

KEN'S (Bishop) Life. By A Laxmaw. Second Edition. Portrait. 

2 Vols. 8vo. 18s. 

c 2 
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KSITS (Bdhop) Expouiion of the Apoetles' Creed. Extracted 
from his "PnetiM of DiTiM Lore." SemJEditwm, Feap. U.&i. 

Approach to the Holy Altar. Eztimcted finom Ids '^ Manual 
of Pnjer** and ^'PnetlM of DiriM Lore.** 2few Sditiam, Fei».8vo. 

KINO'S (RiT. S. W.) Italian YalleyB of the Alps ; a Tonr 
through all the RooiAiitte and leu-fi«qaentod " Vals " of Northern 
PMmontffiromUMTarBBtAiMtottieQries. With Illiistratioiui. Crown 
8to. 18«. ^ 

KINO EDWARD TIth*8 Latin Orammar; or, an Introdnction 
to the Latin Tooguo, for the Use of Schools, lith SOMon. ISmo. St. M, 

First Latin Book ; or, the Acddenee, 

SrnUz and Proeodr, with an English Translation for the Use of Jnnior 
Classes. Third Eimm. ISmo. 2s, » w 

KNAPPS (J. A.) Engliah Roots and Ramifications; or, the 
DeriTation and Meaning of DlTsrs Words. Fcap. 8vo. 4#. 

KUOLER'S (Dt, FRAn) Handbook to the History of Painting 
(the Italian Schools). Translated ttom the Oerman. Edited, with 
Notes, hj Sia Chaklbs Eastlau. Third EetUicn, Woodcuts. S Vols 
Post 8to. 80«. 



(the German, Dutch, and 

Flemish Schools). Translated flrom the German. A Jfetc Edition, 
Edited, with Notes. By Dn. Waaqkx. Woodcuts. Poat 8vo. Ntarlu 
Ittady, ^ 

LABARTE'S (M. Julss) Handbook of the Arts of the Middle A^es 
and Renaissance. With 800 Woodcuts. 8vo. 18s. 

LABORDE'S (Lion Db) Joamey through Arabia Petrsea, to Honnt 

SInal, and the Excavated Citj of Petnea,— the Edom of the ProDheeiefi 
Steond Editi<m. WlthPUtes. 8to. 18». !»"«!«». 

LANE'S (B. W.) Arabian Nights. Translated from the Arabic 

with Explanatory Notes. A New Edition, Edited by £. Stant^k^ 
PooLK. With 600 Woodcuts. 8 Vols. 8vo. 42*. 

LATIN GRAMMAR (Knio Bdwam) thb YIth's,) For the Use 
of Schools. Twelfth SdiHon, 12mo. St.Bd. 



First Book (Knro Edward VI.); or, the Accidence 

Syntax, and Prosody, with English Translation for Junior Classes' 
7%ird Edition. 12mo. it, v^uMweo. 

LA YARD'S (A. H.) Nineveh and its Remains. Being a Nar- 
rative of Researches and DlsooTeries amidst the Ruins of Assyria 
With an Account of the Chaldean Christians of Kurdistan ; the Yezedis' 
or Devil-worshippers ; and an Enquiry into the Manners and Arts of 
the Ancient Assyrians. Sixth Edition, Plates and Woodcuts. 8 Vols 
8vo. 8Gt. 

Nineveh and Babylon ; being the Result 

of a Second Expedition to Assyria. Fourteenth TkotttaruL Plates. 
Svo. 21». Or Fine Paper, 2 Vols. Svo. 80s. 

Popular Account of Nineveh. 15th Edition. With 

Woodcuts. PostSro. 6s. 

LESLIE'S (C. R.) Handbook for Young Painters. With lUustra- 

tions. Post Svo. 10s. 6d. 

' Life of Sir Joshua Reynolds. With an Account 
of his Works, and a Sketch of his Cotemporaries. Fcap. 4to. In the 
Press, 
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LEAKE'S (Col. W. Martin) Topography of Athens, with Bemarkfl 
on its Antiquities; to which is added, the Demi of Attica. Second 
EdUion, Plates. 2yols. Svo. oGir. 



Trayels in Northern Greece. Ma;p8. 4 Vols. 8to. 60«. 

Disputed Questions of Ancient' Geography. Map. 

Sto. 6s. 6d. 

Numismata Hellenica. A Catalogue of Greek Coins. 

With Map and Appendix. 4to. 63«. 

Peloponnesiaca : A Supplement to Trayels in the Morea. 

8vo. 15s. 

Thoughts on the Degradation of Science in England, 

8yo. B». 6d. 

LETTERS FROM THE SHORES OP THE BALTIC. By a 
Ladt. PostSyo. 2s. M, 

Madras ; or, First Lnpressions of Life and 

Manners in India. Bj a Ladt. Post 8vo. 2s, Qd, 

Sierra Leone, written to Friends at Home. 



By a Laot. Edited by Mrs. Moetoh. Post 8yo. 6s, 

Head Quarters ; or, The Realities of the War 



in the Crimea. By a Staff Offices. JPi>pular Edition, Plans. 
Post Svo. 6s, 

LEXINGTON (The) PAPERS; or, Some Account of the Courta 
of London and Vienna at the end of the I7th Centory. Edited by Hov. 
H. MAmnsBS Sutton. Svo. lis. 

LEWIS' (Sib G. C.) Essay on the Goyemment of Dependencies. 

Syo. 12s, 

Glossary of Proyincial Words used in Herefordshire and 

some of the adjoining Counties. 12mo. 4s,ikL 

(Ladt Theresa) Friends and Contemporaries of the 

Lord Chancellor Clarendon, lllnstratiTe of Portraits in his Gallery. 
With a Descriptive Account of the Pictures, and Origin of the Collec- 
tion. Portraits. 8 Yols.Svo. 42«. 

(M. G.) Journal of a Residence among the Negroes in the 

West Indies. Post Svo. 2s. 6d, 

LIDDELL'S (Deah) History of Rome. From the Earliest Times 
to the Establishment of the Empire. With the History of Literature 
andAxt. Library Edition, ji Vols. Svo. 28s. 

SCHOOL HISTORY OF ROME. Abridged from 

the Larger Work. Tenth Thousand. With 100 Woodcuts. Post Svo. 
7s. 6d, 

LINDSAY'S (Lord) Liyes of the Lindsays ; or, a Memoir of the 
Houses of Crawford and Balcarres. With Extracts from Official Papers 
and Personal Narratives. Second Edition, 8 Vols. Svo. 2is, 

Report of the Claim of James, Earl of Crawford and 

Balcarres, to the Original Dukedom of Montrose, created in liSS. 
Folio. 15s. 

LITTLE ARTHUR'Sr HISTORY OF ENGLAND. By Lady 

Callcott. Eighteenth Edition, With 20 Woodcuts. Foap. Svo. 
2s, 6d, 
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UYIKGSTOXE'S (Bsr. Dk.) Mkiioiiiiy TimrelB and BeteucheB 
la Bootb AMm ; taotadlBK a SkMek of BiztoSD Teant* ig*>«VHnftft in 



tb« Intsrlor of Afrtea, and a Joomej from the Cue of Good Hope to 

' " '" Coal' 



Loaada on tlie West Coast; thanoo aeroaa the Coatfneat, down the 
RlTer Zambeti, to the r^etein Oeeen* Tkirf§6ik TkomMtmd. Map, 
l*latet» end Index. Sro. tU. 

UVONIAN TALES.— The Diiponcnt— The Wolrea. — ^The Jewess. 
By the Author of "Letten from the Beltie.** PoetSvo. Se.6dL 

LOCKHABTS (J. 0.) Ancient Spanish BaUada. EGatotieal and 

RnmantSe. TnunUted.with Motee. IlkutruUd KtKtitm. 4to. 8U. Or. 
Jf^pmlmr MMtim. PMtBro. Iv-M. 

Life of Robert Boms. Fifth Bditian, Fcap. 8to. 8«. 

LOUDOK*S (Mas.) Instractions in Gardening for Ladies. With 
Direetioos and Celendar of OperationB for Erery Month. Sigktk 
Ediiiom. Woodeote. F«ep.8To.6f. 

Modem Botany; a Popular Liitrodacti<»i to the 

NatondSjitem of Plant*. Seeomd EdUiom. Woodcute. Fcap. Svo. 65. 

LOWE'S (Sir Hvdsoi) Letters and Joomals, during the Gaptiyltj 
of Napoleon at St. Helena. By Wiluah Fobstth. Portrait. 8 Veda. 
8to. «•. 

LUCKNOW : A Lady's Diaiy of the Siege. Written for Friends 

at llome. Fatartk Thomtamd, Fcap. 8to. ia. 9tL 

LTKLL*8 (Sia CHAauuO Principles of Geology; or, the Modem 

Changes of the Earth and its Inhabitants considered as iUustratiTe of 
Geology. SuttkSdilitm. WoodcuU. 8ro. 18*. 

Manual of Elementaiy Geology ; or, the Ancient Changes 

of the Earth and Its Inhabitant* iUnstratod by its Oeotocioal MoDnments 
lytk Kditiom. Woodcuts. 8vo. 14f . 

Visits to the United SUtes, 184146. Second EditioH. 



Plates. 4 Vols. PostSvo. 84«. 

MAHON*S (Loan) History of Englsnd, from the Peaee of Utreeht 
to the Peace of VenatUes, 1718—68. LSbrart SWKon. 7 Vole. 8to. 8S<. 

Popular EdMon, 7 Vols. PostsVo. 85*. 

" Forty-Fire ; * a Ksnatire of the Bebellion in Scot- 

lend. PoetSvo. 9*. 

Histoxy of British India from its Origin till the Peace 



of 1788. PostSro. 8«.6ci. 

History of the War of the Succession in Spun. Second 

EHium, Map. 8to. 16«. 

Spain under Charles the Second; or, Extracts fh>m the 

Correspondence of the Hon. Alkxajtoxb Btaithops, British Minister at 
Medrid from 1600 to 1700. S§oomd StUUm, Post 8to. 6#. ML 



Lifs of Louis Prinoe of Oond6, snmamed the Great. 

Post 8yo. 6a. 

Life of Belisarins. Second Ediikm, PostSTO. 10s,ed, 

— Historical and Critical Essays. Post 8to. 6$, 

— Story of Joan of Are. Fcap. 8vo. It. 
Addresses Delirered at Manchester, Leeds, and Bir- 



mingham. Fcap. 8vo. U. 
M«CULLOCH'S (J. B.) CoUected Edition of Bioiano's PoUtical 

Works. With Notes and Memoir. SeeondJUUtUm. 6vo. 16t. 
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MALCOLM'S (Sib Jobs) Sketches of Persift. Third EdUUm. 
PostSro. 6f. 

MANSSL'S (Kit. H. L.) The Limits of Religions Thought 
Examined. Being the Bampton Lectmee for 1868. Tkhrd Edithn. 
with a Prefiiee. 8ro. ISf. 

MANTELL'S (Qidbon A.) Thoughts on Animalcules; or, the 
InviBible World, as revealed by the Microsoope. Second BdUum, Plates. 
18mo. 6*. 

MANUAL OF SCIENTIFIC ENQUIRY, Prepared for the Use of 

Officers and Travellers. Bj varioas Writers. Third BditioH raristd. 
Maps. PostSvo. [PubUsJied hy order of the Lord$ 0/ ihe AdmirdUif.) 

MAREHAM'S (Mbs.) History of EngUnd. From the First InT»- 
sion by the Romans, down to the fourteenth year of Queen Yietoria'B 
Beign. 9eihEditioii, Woodeots. 12mo. 0*. 

History of France. From the Conquest by the Ganls, 

to the Death of Louis Philippe. SSthEdUion, WoodcuU. 12mo. 6$. 

History of Germany. From the Invasion by Marius, 



to the present time. 6a Editum. Woodcats. 12mo. 6f . 

School History of Greece. From the Earliest 



Times of the Roman Conquest With the History of Literature and 
^rt. By Dr. Wm. Siotb. SSxteaUh Thoutand, Woodcats. 12mo. 7«. 6d. 
(QueatioHg. 12mo. 2ff.) 

School History of Rome^ from the Earliest 



Times to the Establishment of the Empire. With the History of 
Literature and Art By Dmam Lzddbu.. BigJUk Thoutand, Woodeats. 
limo. 7a. ed. 

MARELAND*S (J. H.) Reyerence dne to Holy Places. IlUrd 

Editum, Fcap.Svo. 2a. 

MARRYAT*S (Joseph) History of Modem and Medissyal Pottery 
and Porcelain. With a Deseription of the MannfiMtore, a Glossary, 
and a List of Monograms. Sieond EdUion, Plates and Woodeats. 
8vo. 9ls.6d, 

MATTHIiB*S (AuausTus) Greek Grammar for Schools. Abridged 
from the Larger Grammar. ByBlomfield. JSkUh Edition, Revised by 
EowABDS. ISmo. S«. 

MATJREL'S (Jules) Essay on the Character, Actions, and Writings 

of the Duke of Wellington. Second Edition, Fa^.Svo. U.9d, 

MAWE^ (H. L.) Journal of a Passage from the Pacij&c to the 
Atlantic, crossing the Andes in the NorUieru Proyinoes of Peru, and 
descending the great BiTer Maranon. 8to. ISr. 

MAXIMS AND HINTS for an Angler, and the Miseries of 

FisUng. By Biohabd Panr. Hew Edition, Woodcats. ISmo. la. 

MAYO'S (Db.) Pathology of the Human Mind. Fcap. 8to. U Cd. 

MELVILLE^ (HxBKAnr) O^poe and Omoo; or, Adyentores 
amongst the Marquesas and Sooth Sea Islands. tVola. FMtSvo. 

MENDELSSOHN'S (Faux Babxholdt) Life. ByJuLMftnaDioz. 

8vo. 2a. 6d, 

MEREDITH'S (Mas. Charlb) Notes and Sketches of New South 
Wales, during a Residence from 1889 to ISM. Post Svo. 2a. 9d. 
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MEREDITH'S (Mbs. Cba&lis) Tminanii, during a Beaidence of 
KineYaan. With lUutntioBi. SYoU. PostSro. 18*. 



MERRIFIELD (Mbs.) <m the ArU of Pointing in Oil, IGniataie, 

MoMie, and Glass; Gfldinc DreiBf, and the Preparatioa of Coloan 
and Aftiikial Gema, descrlhad in aeTwal old Manaacripta. S Vols-Sro. 
S0». 

MILI^ (ABTHvm) India in 1858 ; A Sommary of the igTigting 

Adralalstratioo— Politka], FiieaL and Jodidal ; with Lawa and Poblie 
Docoments, firam tha aarliast to tna preaent tima. Second ^Hiticn Willi 
Coloartd Harenaa Map. 8to. Ite . 6d. 

]iITCHELL*S (Tbomas) Plaja of Aristophanes. With TCngliali 

Notea. 8T0.—1. CLOUDS, lOtw—S. WASPS, 109.— 8. FROGS, 15a. 

MILMAN*S (DiAv) Hiatoiy of Chriatianitj, from the Birth of 
Christ to tha Extinction of Paganism in the Boman Empire. 8 Yola. 
Sto. 86«. 

Hiatoiy of LaUn Chriatianity; including that of the 

PopaatothaPontificataofNIeholaaV. 8«ccmiBdi*iiim,%YolB. 8vo. 72s. 

Character and Gondnct of the Apoetles considered as 



an Eridanea of Christianity. 8to. 10s. 64. 

Life and Works of Horace. With 800 Woodcuts. 



Sew SditUm, 2 Vols. Crown 8vo. 809. 

Poetical Worka. Plates. 8 Vols. Fcap. Sro. 18s. 

Fall of Jerusalem. Fcap. 8yo. Is, 

(Capt. E. a.) Wayside CroBs ; or, the Raid of Gomez. 



▲ Tale of the Carlist War. PostSro. 2«.6d. 

MODERN DOMESTIC COOKERY. Founded on Principles of 
Economy and Practical Knowledge, and adapted for PriTate Familiea. 
y«wJuUtum. Woodcuts. Fcap. Sro. 6s. 

MOLTKE'S (Baroi) Russian Campaigns on the Danube and the 
Passage ofthe Balkan, 1828—8. Plans. 8to. lis. 

MONASTERY AND THE MOUNTAIN CHURCH. By Author 
of "Sunlight through the Mist" Woodcuts. 16mo. 4s. 

MOORE'S (Thomas) Life and Letters of Lord Byron. Cabinet 

Edition. 6 Vols. Fcap.Svo. 18s. 

Life and liCtters of Lord Byron. Popular SdUion, 

With Portrait and Vignette. One Volume. Royal Sro. 12s. 

MOZLEY'S (Ri7. J. B.) Treatise on the Augustinlan Doctrine of 
Predestination. 8to. lis. 

Primitive Doctrine of Baptismal Regeneration. 8yo. 7s, 6d, 

MUCK MANUAL (The) for the Use of Farmers. A Practical Treatise 
on the Chemical Properties, Management, and Application of Manorea. 
By Fbxokbiok Falkhxb. Seemd EdiiUm, Fcap. 8vo. 6s. 

MUNDY'S (Giir.) Pen and PencU Sketches during a Tour 

in India. Third Bditi<m, PUtes. Post 8to. 7«. 6d. 

MUNROS (Geitekal Sia Thomas) Life and Letters. By the Rsy. 

O. £. Glsio. Post 8to. 6s. 
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MURCHISOK'S (Sib Eodbbiok) Rnssia in Europe and the Ural 
Mountains; Geologically lUustxated. With Coloored Maps, Plates, 
Sections, &c. 2 Vols. Royal 4to. 

Siluria ; or, a History of the Oldest Rocks con- 
taining Organic Remains. Third Edition. Map and Plates. 8vo. 42s. 

MURRAY'S (Oapt. A.) Naval Life and Services of Admiral Sir 

Philip Durham. 8vo. St. 6d. 

MURRATS RAILWAY READING. For aU classes of Readers. 



[The/oUotoing are published i] 



WsUiiNttTOH. By LoKS Ellsbxbks. 6d, 

NlXaODOHTHB Cha8S.1«. 

Ebbatb raoM "Tbb Tixbb." 3 Vols. St. 
Music and Dkbbs. It. 
Latabd's Account or Nihbtbh. 5«. 
MuiXAif's Fai.1. or Jbbusalsh. It. 
Mahoii's"Foktx.Fits.» St. 
LivB or Thbodobb Hook. It. 
Dbbds or Natai. Dabimo. 2 Vols. bt. 
Thb Honbx Bbb. It. 
Jambs' iBsor's Fablbs. St. 6d, 
NiXBOD ON THB TuBr. It. 6d. 
OurHANT's NBrAUL. it.6d. 
Abt or DiNiNO. It. 6d. 
Hau.am's Litbbabt Esiats. St. 



Mahon's Joan or Abc. It. 
Hbao's Exiobant. 2t.6il. 

NlMBOD ON THB BoAD. It. 

Wilkinson's Ahcibnt Eotptians. ISs. 
Cbokbb on thb Guillotinb. It. 
Houlwat's Nobwat. St. 
Maobbl's Wbllinoton, lt.6<l. 
CAJirBBLL's LirB or Bacon. 2t.6il. 
Thb Flowbb Oabdbn. It. 
Lockhabt's SrANiSH Bau.ai)8. it.64, 
Lucas oh Histobt. 6d. 
Bbautibs or Bxboh. 3t. 
Tatlob's Notbs rBox LirB. St. 
Bbjbctbd Aodbbssbs. ' It. 
Pbmk's Hints on Aholins. It. 



MUSIC AND DRESS. Two Essays, by a Lady. Reprinted from 

the" Quarterly Review." Fcap.Svo. la. 

NAPIER'S (SiB Wh.) English Battles and Sieges of the Peninsnlar 

War. Third Edition. Portrait. PostSvo. 10s. 6(2. 

Life and Opinions of General Sir Charles Napier ; 

chiefly derived from his Journals, Letters, and Familiar Correspond 
dence. Second Edition. Portraits. 4 Vols. Post 8vo. 48«. 

NAUTICAL ALMANACK (The). Royal 8vo. 2«. 6d. {Published 

by Authority.) 

NAVY LIST (The Quarterly). (Published by Authority.) 

Post 8vo. 28. 6d. 

NEWBOLD'S (Lieut.) Straits of Malacca^ Penang, and Singapore. 

2Vols.8vo. 26». 

NEWDEGATE'S (C. N.) Customs' Tariflfe of aU Nations ; collected 
and arranged up to the year 1856« 4to. S0«. 

NICHOLLS' (Sib Geobob) History of the British Poor : Being 
an Historical Account of the English, Scotch, and Irish Poor Law : In 
connection with the Condition of the People. 4 Yols. 8vo. 

Ilie work may be had separately .*— 
History of the English Poor. 2 Vols. 8vo. 28a. 

the Irish Poor. 8vo. 14». 

the Scotch Poor. 8vo. 12#. 



(Rev. H. G.) Historical and Descriptive Acconnt 

of the Forest of Dean, derived from Personal Observation and 
other Sources, Public, Private, Legendary, and Local. Woodcuts, Ao. 
Post 8vo. 10a. 6d. 

NICOLAS' (Sib Habbis) Historic Peerage of England. Exhi- 
biting, under Alphabetical Arrangement, the Origin, Descent, and 
Present State of every Title of Peerage which has existed in this 
Country since the Conquest. Being a Mew Edition of the " Synopsis of 
the Peerage." Revised, Corrected, and Continued to the Present Time. 
By William Coubthopk, Somerset Herald. 8vo. BOa, 
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KIMBOD On the Ckaoe— Tha Turf— «id The Boad. Beprinted 
fiNiatte*QMrt«ljB«Ti««r.'' Woodnte. Feap.8TO. 89.6^: 

O'CONNOR'S (B.) Fidd ^wrtt of Fnnee ; or. Hunting; Shooting, 

and rtahlng 00 ibtCwHI— > W«odfl«li. Iftno. 7«.ML 

OLIPHANT'S (Lirmnici) Jonrnej to KAtmandn, with YMt to 
the Camp of the Kcpanlew AmtwandOT. Fcap. 8to. S». 6d. 



01f£N*3 (TBorusoi) Iffannil of Foeail Mammals. Incla£iig the 
■ubetance of tlie eomxm oC LeetoTM ob Osteology and Palsontology of 
th« ctoM MaauMlla, deliTwed at the Metxopolitaa ftrhftol of ff****"^ 
JensjB Stnet. lUuetratloiii. 8ro. In tke 



OXENH AM*S (Hit. W.) Engliah Notes for Latin Elegiacs ; dengned 
for eaiijr KroAfcleiita In the Art of Latin TersUleatioD, with PnArtory 
Bake of Compoaltloii In Elegiae Metre. Tkird SOiiiom. 22iiio. 4t. 

PAGET'S (JoBii) Ilimgazy and TransylTania. With Bemarks on 

th«ir CoDdltioii, Social, Politkal, and EconomleaL 
Woodcata. 8 Vole. 8vo. 16f. 



PARIS* (Dr.) Philoiophy in Sport made fSoience in Ear- 
nest ; or. tlie Firtt Frlndplea of Natnral Philoeopfay ineiileated br aid 
of the Tuyrt and BporU of Youth. Eighth £tUUon, Woodcats. 
I*uet Bto. \)$. 

PARKYKS' (MAisnau)) Personal Nairatiye of Three Tears' Besi- 

deuce and AdTeutureii in Abyesinia. Woodcuts. 2 Yols. 8vo. 80». 

PEEL'S (Sib Robt.) MEMOIRS. Left in MSB. Edited by 
Kabl BTAirnorB and the Bight Hon. Eowaed CASDwaub. 8 Tola. 
PoatSTO. 7«. 6(teach. 

PEILE'3 (Riv. Dr.) Agamemnon and Choephoroe of .SacbjluB. 
A New Edition of the Text, with Motes. Second JBdiiicm, a Vols. 
8to. 9«. each. 

PENN'S (RioHAKD) Maxima and Hinta for an Angieet, and the 

Miaeriea of Fishing. To which is added, Maxima nod Whi^ fyg ^ 
Chess-pUyer. HewEiUUm, Woodcuta. Fcap.Svo. Is. 

PENROSE'S (Rby. Jobv) Faith and Practice ; an Exposition of the 
Frindples and Dutieaof Natoxaland RerealedBeligion. Past 8vo. 8s.6tf . 

.. (F. C.) Principles of Athenian Architecture, and the 

Optieal Uefinements exhibited in the Constmetion of the Ancient 
Buildings at Athens, firom a Surrey. With 40 Plates. Folio. 6^. . 
{Published under the direeiion qf the DOettmH Sodetg,) 

PERRY'S (Sir EasKiirB) Bird'a-Eye Yiew of Lidia. With Extracts 
from a Journal kept in the Provinces, Nepaul, Ac. Fcap.Svo. 6s. 

PHILLIPS' (JoHv) Memoirs of William Smith, LL.D. (the Geo- 
logist). Portrait 8vo. 7s.6tf. 

Geology of Yorkshire, The Yorkshire Coaat, and the 

Mountain-Limestone District. FUtes 4to. Part L, 20«. -Part IL, aOs. 

Rivers, Monntains, and Sea Coast of Yorkshire. 

With Essays on the Olhnate, Seanery, and Ancient Inhabitants of the 
Country. i^MOMi &IM0l^ with 86 Plates. Svo. 16s. 
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PHILPOTT'S (Bishop) Letters to the late Charles Butler, on the 

Theological parta of his " Book of the Romftn Catholic Chnreh ; " with 
Remarks on certain Works of Dr. Milner and Dr. Lingard, and on some 
purtsoftheETidenceofDr.Doyle. SewndSdiUm, 8to. 16s. 

PHIPPS' (Hon. Edmumd) Memoir, Correepondenoe, Literaiy and 

Unpublished Diaries of Robert Plainer Ward. Portrait. SVols. Svo. 98b, 
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